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1.0  GENERAL 


1.1  Scope  and  Purpose 

This  Health  and  Safety  Plan  (HASP)  was  prepared  by  ABB  Environmental  Services, 
Inc.  (ABB-ES)  in  response  to  Task  Order  0007  of  Contract  DAAA15-91-D-0008  for 
the  Remedial  Investigation/Feasibility  Study  (RI/FS)  at  the  Magazine  Area  1 
(MAG-1)  Area  of  the  Fort  Dix  U.S.  Army  Installation  (Ft.  Dbc),  New  Jersey.  The 
HASP  addresses  all  activities  associated  with  the  RI/FS  field  operations  at  MAG-1 
and  has  been  prepared  in  conformance  with  the  ABB-ES  Health  and  Safety  Program 
and  is  intended  to  meet  the  requirements  found  in  29  CFR  1910.120.  Compliance 
with  the  HASP  is  required  of  all  ABB-ES  personnel,  contractor  personnel,  or  third 
parties  entering  the  site. 

This  site-specific  HASP  has  been  prepared  to  address  foreseeable  hazards  associated 
with  field  activities  during  the  RI/FS  at  the  MAG-1  Area  at  Ft.  Dix.  The  HASP 
includes  a  description  of  ABB-ES’  Health  and  Safety  Program,  specific  site  activities 
to  be  performed,  potential  hazardous  substances  and  conditions,  procedures  to  avoid 
or  control  hazardous  situations,  and  procedmes  to  monitor  compliance  with  ABB-ES’ 
Health  and  Safety  Program. 

The  identified  hazards,  the  levels  of  personal  protective  equipment,  and  the 
procedures  detailed  in  this  HASP  are  the  minimum  health  and  safety  requirements 
to  be  observed  by  all  site  personnel.  Ft.  Dix  "Contractor/Subcontractor  Rules  and 
Guidelines  for  Security /Fire  Protection"  must  be  adhered  to  by  all  personnel  entering 
Ft.  Dix,  and  are  included  in  Appendix  A  of  this  HASP.  Any  proposed  changes/ 
amendments  to  this  HASP  must  be  reviewed  by  the  Project  Health  and  Safety 
Manager  (HSM)  and  the  U.S.  Army  Environmental  Center  (USAEC)  Safety  and 
Environmental  Services  branch  prior  to  implementation.  The  Health  and  Safety  Plan 
Revision  Form,  Appendix  B,  will  be  used  to  facilitate  changes  identified  during  field 
work. 

A  copy  of  the  Final  Health  and  Safety  Plan  must  be  provided  to  the  USAEC  Safety 
and  Environmental  Services  Branch.  Field  work  shall  not  commence  on  this  project 
until  comments  have  been  incorporated  and  the  final  plan  approved  by  this  Branch. 
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12  Required  Training 

Training,  as  defined  under  the  ABB-ES  Health  and  Safely  Program,  Section  3.0,  and 
meeting  the  requirements  of  29  CFR  1910.120,  is  required  for  all  personnel  entering 
potentially  contaminated  areas  of  this  site.  This  training  includes  40  hours  of  initial 
traimng,  three  days  of  on-the-job  training,  an  8-hour  annual  refresher  training,  site- 
specific  training,  and,  if  acting  in  an  on-site  supervisory  capacity,  8  hours  of 
supervisory  safety  training.  Personnel  without  the  required  training  will  not  he 
permitted  to  enter  the  exclusion  zone. 

In  addition,  training  and  fit-testing  in  accordance  with  OSHAs  Respiratory  Protection 
Standard  (29  CFR  1910.134)  is  required  for  all  personnel  who  are  required  to  wear 
a  respirator  or  who  could  potentially  be  required  to  upgrade  to  Level  C  or  B. 

All  training  documentation  (1910.120  and  1910.134)  must  be  provided  to  the  HSO 
prior  to  allowing  an  individual  to  enter  the  exclusion  zone.  All  training 
documentation  will  be  maintained  at  the  site  at  all  times. 


1.3  Health  and  Safety  Program 

This  I^SP  applies  to  all  site  activities  associated  with  the  RI/FS  at  Ft.  Dix.  Site 
activities  will  be  performed  in  compliance  with  this  HASP.  All  site  personnel, 
including  ABB-ES  personnel,  contractor  personnel,  or  third  parties  entering  the  site 
be  required  to  comply  at  a  minimum  with  this  site-specific  HASP.  A  copy  of  the 
site-specific  HASP  will  be  available  to  all  site  personnel.  All  site  operations 
personnel  and  visitors  including  government  employees  or  representatives  will  be 
required  to  sign  the  Health  and  Safety  Plan  Signature  Sheet,  indicating  knowledge 
of,  and  understanding  of,  the  HASP,  in  addition  to  the  medical  data  sheet 
(Appendix  C).  All  agencies  and  companies  involved  with  the  field  and  laboratory 
work  at  Ft.  Dix  will  be  responsible  for  the  health  and  safety  of  their  own  employees. 
Health  and  Safety  is  the  individual  responsibility  of  each  person  assigned  to  a  field 
project. 

The  following  briefly  describes  the  health  and  safety  designations  and  general 
responsibilities  which  will  be  employed  for  the  Ft.  Dix  RI/FS  project. 

1.3.1  Health  and  Safety  Manager 

HSM,  Ms.  Cindy  Sundquist,  may  be  reached  at  (207)  775-5401,  extension 
3601  in  Portland,  Maine.  The  HSM  has  final  authority  to  resolve  health  and  safety 
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issues  that  are  not  resolved  at  the  site  or  through  the  Health  and  Safety  Supervisor 
(HSS),  and  has  overall  responsibility  for  ensuring  that  the  policies  and  procedures 
of  this  HASP  are  implemented  by  the  Health  and  Safety  Officer  (HSO). 

The  HSM  is  responsible  for  ensuring  that  the  health  and  safety  program  for  this 
project  is  established  and  administered  in  compliance  with  federal,  state,  and 
contract-specific  requirements  as  well  as  generally  accepted  professional  practices. 

1.3.2  Health  and  Safety  Supervisor 

The  HSS  for  ABB-ES,  Meg  MacLeod,  may  be  reached  at  (207)  775-5401,  extension 
3606,  in  Portland,  Maine.  The  HSS  will  be  responsible  for  (1)  approval  of  the 
individual  chosen  to  serve  as  the  site  HSO  for  this  field  operation;  (2)  review  and 
approval  of  site-specific  HASPs  develrped  by  the  HSO,  as  well  as  any  significant 
changes  made  over  time  to  the  site  HASP;  (3)  oversight  of  the  daily  efforts  of  the 
HSO;  (4)  resolution  of  site  disputes  involving  health  and  safety  issues;  and 
(5)  implementation  of  the  HASP  by  the  HSO.  The  HSS  will  notify  the  HSM  of  any 
stop  work  orders  issued  by  an  HSO. 

1.3.3  Health  and  Safety  Officer 

The  HSO  for  the  Ft.  Dix  Remedial  Investigation  (RI)  project,  Paul  Bolmer  has  been 
approved  by  the  ABB-ES  HSS.  The  HSO  has  the  responsibility  to  develop  and 
implement  this  site-specific  HASP  in  accordance  with  the  ABB-ES  Health  and  Safety 
Program.  The  HSO  will  conduct  safety  inspections  and  investigate  all  accidents, 
illnesses,  and  incidents  occurring  on  this  site.  The  HSO  will  also  conduct  safety 
briefings  and  site-specific  training  for  on-site  personnel.  As  necessary,  the  HSO  will 
accompany  all  U.S.  Enviromnental  Protection  Agency  (USEPA),  Occupational  Safety 
and  Health  Administration  (OSHA),  or  other  governmental  agency  personnel  visiting 
the  site  in  response  to  health  and  safety  issues.  The  HSO,  in  consultation  with  the 
HSS,  is  responsible  for  updating  and  modifying  this  HASP  as  site  or  environmental 
conditions  change. 

The  HSO  is  vested  with  the  authority  to  stop  site  operations  (STOP  WORK 
AUTHORITY)  if  he  determines  that  an  imminent  health  or  safety  hazard  or  other 
potentially  dangerous  situation  exists.  Some  situations  that  could  lead  to  the  issuance 
of  a  stop  work  order  include: 

•  An  unauthorized  individual  entering  the  exclusion  zone. 
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•  The  identification  of  a  serious  OSHA  violation  (e.g.,  an  individual 
entering  an  unshored,  unsloped,  excavation), 

•  The  identification  of  an  imminent  safety  hazard  (e.g.,  a  suspended  load 
about  to  fall  or  stress  cracks  around  an  excavation  indicating  a 
potential  cave  in). 

•  Discovery  of  a  chemical  hazard  outside  the  scope  of  the  HASP  and/or 
the  PPE  and  monitoring  equipment  available  at  the  site. 

The  HSO  is  to  immediately  notify  the  HSS  and  the  USAEC  Contracting  Officer’s 
Representative  (COR)  and  Safety  and  Enviromnental  Services  Branch  of  any  Stop 
Work  Orders  issued.  The  HSO  may  also  recommend  to  the  HSS  or  HSM  that  the 
downrange  authorization  of  individual  site  personnel  be  revoked  for  health  and/or 
safety  causes. 

The  HSO,  through  the  HSS,  assures  that  all  persoimel  entering  the  Ft.  Dix  site  are 
qualified  for  downrange  deployment  in  accordance  with  the  ABB-ES  Health  and 
Safety  Program  requirements.  The  HSO  may  designate  an  HSO  designee  to  assist 
in  the  health  and  safety  activities  at  the  site. 


1.4  Medical  Surveillance 

All  personnel  entering  potentially  contaminated  areas  of  this  site  must  be  medically 
qualified  for  the  site  assignment  as  determined  by  a  medical  surveillance  program, 
such  as  that  outlined  in  the  ABB-ES  Health  and  Safety  Program,  Section  3.0. 
Personnel  who  have  not  received  medical  clearance  will  not  be  permittp.fl  to  work  in 
a  downrange  position. 

Medical  Clearance  documentation  must  be  provided  to  the  HSO  prior  to  allowing 
an  individual  to  work  downrange.  Medical  Clearance  records  will  be  maintained  on¬ 
site  at  all  times. 


1.5  Coordination  of  Field  and  Installation  Safety  Activities 

AH  contractors  will  be  required  to  coordinate  with  the  following  installation  facilities 
prior  to  starting  field  activities: 

•  Emergency  medical  facilities  -  for  emergency  support 
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•  Environmental  office  -  for  environmental  support 

•  Safety  office  -  for  installation  safety  and  security  requirements  and 
support,  and 

•  Fire  department  -  contractors  must  furnish  the  fire  department  with  a 
list  of  all  chemicals  (to  include  quantities  and  storage  location)  brought 
on  the  installation  (i.e.,  preservatives,  calibration  gases,  etc). 
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SECTION  2 


2.0  SITE  CHARACTERIZATION  AND  ANALYSIS 


2.1  Site  Name,  Location,  and  Size 

Ft.  Dix,  consisting  of  31,110  aaes,  is  located  in  Burlington  and  Ocean  Counties,  New 
Jersey,  approximately  20  miles  southeast  of  Trenton  (Figure  2-1).  The  primary 
activities  at  the  Fort  have  been  as  a  cantonment,  training  post,  and  demobilization 
center  since  1917,  and  is  currently  an  active  training  center.  Investigative  activities 
will  be  performed  at  the  MAG-1  Area,  described  in  Section  2.5. 


2.2  Scope  of  Work 

Field  investigations  to  be  performed  by  ABB-ES  will  be  designed  to  characterize  soil, 
surface  water,  sediment,  and  groundwater  conditions  at  the  site.  Based  on  site 
conditions  described  in  the  Technical  Plan,  tasks  may  include,  but  not  be  limited  to, 
the  following  elements: 

•  geophysical  survey 

•  test  pit  excavations 

•  soil  borings 

•  monitoring  well  installations 

•  soil  and  groundwater  sampling 

•  surface  water  and  sediment  sampling 

•  water  level  measurements  and  aquifer  tests 


2.3  Site  History 

Ft.  Dix,  initially  called  Camp  Dix,  was  established  on  July  18,  1917,  as  a  cantonment 
area  and  training  post  for  World  War  I  troops.  After  the  war,  the  camp  served  as 
a  demobilization  center,  and  from  1922  to  1926  it  was  used  as  a  training  ground  for 
active  Army,  Army  Reserve,  and  National  Guard  imits.  The  camp  was  inactive  from 
1926  to  1933,  but  from  1933  to  1939  it  served  as  a  reception,  discharge,  and 
replacement  center  for  the  Civilian  Conservation  Corps.  In  1939,  the  camp  became 
a  permanent  Army  installation,  and  its  name  was  changed  to  Ft.  Dix.  The 
installation  again  served  as  a  reception  and  training  center  during  World  War  n,  and 
after  the  war  it  was  used  as  a  separation  center.  In  1947,  Ft.  Dix  was  designated  as 
a  basic  training  center  and  is  currently  used  for  that  purpose.  In  1956,  the  post  was 
officially  designated  the  U.S.  Army  Training  Center  and  Ft.  Dix. 
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Ft.  Dix  is  now  a  government-owned  installation  under  the  jurisdiction  of  the  U.S. 
Army  Training  and  Doctrine  Command  (TRADOC).  Its  mission  is  to  conduct  Basic 
Combat  Training  and  Advanced  Individual  Training,  and  to  provide  Combat  Support 
and  support  to  Reserve  and  National  Guard  Units. 

2.4  Hazardous  Substances/Conditions 

The  overall  hazard  level  at  Ft.  Dix  is  anticipated  to  be  low.  General  health  hazards, 
safety  hazards,  and  explosive  and  fire  hazards  associated  with  investigations  at  Ft.  Dix 
are  presented  in  the  following  sections. 

The  following  table  summarizes  the  task-specific  hazards. 


SiteHazmrds 

GPR 

Test 

Pits 

Boring 

Mon. 

Wells 

SW/SD 

Sampling 

Water 

Level 

Contaminants 

X 

X 

X 

X 

X 

X 

Heavy  Equipment 

X 

X 

X 

Underground  Utilities 

X 

X 

X 

Explosives 

X 

X 

X 

Snake  and  Insect  Bites 

X 

X 

X 

X 

X 

X 

Lyme  Disease 

X 

X 

X 

X 

X 

X 

Ft.  Dix  Activities 

X 

X 

X 

X 

X 

X 

Deer  Hunting 

X 

X 

X 

X 

X 

X 

Cold  Stress 

X 

X 

X 

X 

X 

X 

Uneven  Terrain 

X 

X 

X 

X 

X 

X 

2.4.1  Hazard  Communication 


In  1986,  OSHA  began  enforcing  the  Hazard  Communication  Standard  (HCS)  (29 
1910.1200).  This  standard  requires  employers  to  make  their  associates  aware 
of  the  hazards  to  which  they  may  be  exposed.  This  standard  does  not  apply  to 
exposures  to  hazardous  waste.  Therefore,  on  hazardous  waste  sites,  the  only 
chemicals  covered  by  the  HCS  are  those  that  ABB-ES  or  its  subcontractors  bring 
onto  the  site,  such  as  decontamination  fluids  and  sample  preservation  chemicals.  In 
1987  when  the  Hazardous  Waste  Operations  and  Emergency  Response  Standard  (29 
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CFR  1910.120)  was  first  promulgated,  most  of  the  components  of  the  HCS  were 
incorporated  into  the  new  standard.  Because  of  this,  the  only  components  of  the 
HCS  that  need  be  addressed  separately  at  a  hazardous  waste  site  are  labeling  and 
MSDSs.  The  rest  of  the  standard  has  been  included  in  1910.120  or  is  part  of  the 
overall  ABB-ES  Health  and  Safety  Program. 

MSDSs  for  all  chemicals  brought  to  the  site  will  be  added  to  the  MSDS  section  of 
the  Health  and  Safety  Plan  and  will  be  reviewed  by  all  employees  and  subcontractors 
working  at  the  site. 

ABB-ES’  policy  has  been  to  minimize  chemical  storage  by  purchasing  small  sized 
containers  that  are  shipped  directly  to  the  site,  so  as  to  avoid  the  need  to  transfer 
bulk  chemicals  to  smaller  containers  (Note:  The  sample  jars  have  been  purchased 
with  the  preservative  already  added).  The  original  label  will  be  kept  on  all 
containers.  If  the  chemical  needs  to  be  transferred  to  a  smaller  container,  the  new 
container  will  be  labeled  with  the  name  of  the  contents  and  appropriate  hazard 
warnings  (e.g.,  any  combination  of  words,  pictures,  or  symbols  that  conveys  the 
chemical  hazard;  for  example,  the  word  "flammable"  with  a  picture  of  a  flame)  if 
required. 

Note:  If  the  chemical  has  been  transferred  to  a  secondary  container  that  is  to  be 
used  that  day  by  the  person  doing  the  transferring  (e.g.,  TSP  added  to  water 
for  decontamination  or  methyl  alcohol  added  to  a  squeeze  bottle),  labeling  is 
not  required.  Some  labeling  may  be  used  to  distinguish  a  containers  contents 
if  similar  containers  are  used  (e.g.,  "methyl  alcohol"  or  "alcohol"  written  on  the 
squeeze  bottle  to  distinguish  its  contents  from  DI  water). 

ABB-ES  personnel  and  subcontractors  will  not  store  more  than  10  gallons  of 
flammable/combustible  chemicals  on  site  at  one  time.  If  larger  quantities  are 
needed  then  ABB-ES  will  be  required  to  obtain  a  flammable  storage  cabinet  for  the 
chemicals.  In  addition,  ABB-ES  will: 

•  store  only  compatible  chemicals  together, 

•  store  calibration  gases  and  chemicals  in  an  area  where  there  is  limited 
traffic, 

•  provide  material  safety  Data  Sheets  on  site  for  these  and  any  other 
compounds  brought  to  the  site,  and 
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maintain  compounds  in  their  original  containers  (properly  labeled) 
until  used. 


2.5  MAG-1  Area 

The  MAG-1  Area  is  currently  used  as  a  transfer  area  for  refuse  generated  at  Ft.  Dix. 
The  MAG-1  Area  is  located  in  the  northwestern  portion  of  the  Cantonment  Area 
(see  Figure  2-2). 


Previously,  the  MAG-1  Area  was  the  site  of  an  ammunition  and  weapons  magazine 
storage  area  and  vapor  degreasing  operation,  where  cosmoline  was  removed  from 
rifles  between  1942  and  1965.  Cosmoline,  a  vaseline-type  petroleum  product  used 
for  packing  rifles  during  shipment,  was  removed  using  trichloroethene  (TRCLE). 
pe  TRCLE/cosmoline  mixture  is  reported  to  have  been  discarded  in  depressions 
in  a  rubble  pile  located  behind  (south  of)  the  storage  building. 

2.5.1  Scope  of  Work 

greened  Auger  Borings.  Up  to  18  screened  auger  soil  borings  will  be  advanced  at 
this  site. 


Monitoring  Wells.  Up  to  13  monitoring  wells  and  6  piezometers  will  be  installed  and 
developed  at  this  site. 

GPR  Survey.  Up  to  1.6  acres  will  be  surveyed  with  Ground  Penetrating  Radar 
(GPR)  at  this  site. 

^il  Borings.  Up  to  11  soil  borings  with  subsurface  soil  sampling  will  be  advanced 
at  this  site. 


Test  Pits.  Three  test  pits  will  be  excavated  during  the  field  investigation  at  this  site. 

^rface  Water /Sediment  Sampling.  Up  to  15  surface  water/sediment  samples  will 
be  collected  in  streams  and  wetlands  near  the  site. 

Groundwater  Sampling.  One  round  of  groundwater  sampling  will  be  conducted  at 
the  site. 

Aquifer  Testing.  Up  to  12  monitoring  wells  will  be  slug  tested  and  2  of  these  wells 
will  be  utilized  for  constant  discharge  aquifer  testing. 
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2.5.2  Hazardous  Substances  and  Conditions 

Previous  investigations  performed  at  the  site  have  identified  the  contaminants  listed 
in  Table  2-1  at  this  site.  The  site  contaminants  of  concern,  based  on  health  and 
safety  issues  are  benzene  (C6H6),  carbon  disulfide  (CS2),  lead  (PB),  explosives 
residuals,  and  TRCLE. 

2.5.3  Initial  Site  Entiy 

2.5.3.1  Initial  Level  of  Protection.  Information  regarding  the  levels  of  protection 
that  will  be  employed  during  this  field  investigation  are  listed  below. 

•  GPR  survey  -  Level  D 

•  Test  pit  excavation  and  sampling  -  Modified  Level  D 

•  Boring  and  subsurface  soil  sampling  -  Modified  Level  D 

•  Monitoring  well  installation  and  sampling  -  Modified  Level  D 

•  Surface  water/sediment  sampling  -  Modified  Level  D 

•  Water  level  measurement  and  aquifer  testing  -  Level  D 

Should  site  conditions  warrant  an  upgrade  in  the  level  of  protection  from  modified 
Level  D,  ABB-ES  will  discontinue  work  until  the  situation  has  been  reevaluated  by 
ABB-ES  and  USAEC. 

2.5.3.2  Initial  Monitoring.  A  photoionization  detector  (PID),  Draeger  Tubes,  and 
a  particulate  monitor  will  be  used  to  monitor  the  breathing  zone.  A  lower  explosive 
limit/oxygen  meter  (LEL/Oj)  will  be  used  to  monitor  the  somce  (LEL)  and 
breathing  zone  (O2)  during  soil  boring  and  well  installation.  Although  radioactive 
contamination  is  not  anticipated,  a  Radiation  Alert  Monitor  4  will  be  used  to 
monitor  each  area  for  gross  radiation  during  field  investigations.  If  radioactive 
contamination  is  not  found,  future  monitoring  can  be  discontinued. 

2.5.3.3  Operation  Levels  of  Protection.  If  the  PID  meter  reads  steadily  above 
background  the  radiation  meter  reads  twice  background,  or  the  particulate  monitor 
indicates  air  bom  dusts/mists  above  2.5  miUigrams  per  cubic  meter  (mg/m^)  the 
following  action  levels  shall  be  used  to  determine  the  need  for  action  on  the  part  of 
field  personnel  (i.e.,  upgrade  of  personal  protective  equipment  [PPE],  or  site 
evacuation).  Engineering  controls  should  be  considered  where  possible  (where  there 
is  a  point  source  only),  and  their  implementation  must  be  approved  by  the  HSS  or 
the  HSM. 
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Radiation  Alert  Monitor  4 

M  the  radiation  meter  indicates  readings  two  times  the  background  levels 
immediately  evacuate  the  site  and  contact  the  HSO. 

PID  Meter  Action  Levels 


PID  >  Background 

PID  >  22  ppm  (parts  per  million) 
PID  >  50  ppm 

Draeger  Tube  Action  Levels 

Benzene  (5/c)  >  0.5  ppm 
Carbon  Disulfide  (0.04)  >  2.0  ppm 


Draeger  Tube  for  benzene  and  carbon 
disulfide 

Upgrade  to  Level  C  PPE 
Upgrade  to  Level  B  PPE. 


Upgrade  to  Level  C  PPE 
Upgrade  to  Level  C  PPE 


NOTE:  Draeger  Tubes  are  not  always  compound  specific. 

Particulate  Monitor 


Greater  than  2.5  mg/m^  Attempt  dust  suppression  methods  (e.g.,  spray 

area  with  water)  if  methods  are  unsuccessful, 
upgrade  to  Level  C  and  monitor  perimeter  of 
Exclusion  Zone.  If  elevated  readings  are 
detected,  stop  work  and  re-establish  zones. 


Combination  Meter 

(LEL/Oj) 

LEL  ^ 

10% 

Stop 

LEL  > 

20% 

Stop 

O2  ^ 

19.5% 

Stop 

2.5.4  Site  Risks 

all  electrical  or  spark  producing  activities 
all  work  and  contact  the  HSO 
all  work  and  contact  the  HSO 


General  health  hoards  or  safety  hazards  associated  with  investigation  and  sampling 
activities  at  the  site  are  presented  in  this  section. 
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2.5.4.1  Health  Hazards.  The  potential  health  hazards  associated  with  the  site 
include  inhalation,  ingestion,  and  dermal  contact  of  explosives  residuals;  organic  and 
inorganic  chemicals  that  may  be  present  in  site  soils  and  waters.  Special  care  should 
be  taken  to  avoid  contact  with  contaminated  soils  as  some  of  the  contaminants  of 
concern  have  PELs/TLVs  with  skin  notations.  The  Chemical  Hazard  Response 
Information  System  (CHRIS)  data  sheets  (or  their  equivalent)  for  compounds 
identified  at  the  site,  decontamination  chemicals,  and  sampling  preservatives  are 
provided  in  Appendix  D.  I>uring  warm  months  (spring  throu^  early  fall),  tick-bome 
Lyme  Disease  is  endemic  to  the  Ft.  Dix  area.  An  information  sheet  on  Lyme 
Disease  is  included  in  Appendix  E. 

2.5.4.2  Safety  Hazards.  Physical  safety  hazards  at  the  site  include  (1)  underground 
utilities,  (2)  explosives,  (3)  snakes  and  biting  insects,  and  (4)  Ft.  Dix  work  activities 
(i.e.,  tanks,  artillery,  etc.).  Deer  hunting  using  firearms  and  bow  and  arrow  is 
permitted  at  Ft.  Dix  and  presents  a  potential  safety  hazard  during  hunting  season. 
If  work  is  being  done  during  the  hunting  season  where  hunters  are  likely  to  be, 
workers  will  wear  blaze  orange  unless  already  wearing  brightly  colored  tyveks. 
Normal  safety  procedures  will  be  followed  while  working  around  heavy  equipment. 
Normal  Safety  Procedures  include  the  following: 

1.  All  unnecessary  personnel  should  stand  well  clear  of  heavy 
equipment,  especially  when  setting  up  or  in  operation.  Workers 
should  also  note  the  radius  of  movement  of  equipment  and 
avoid  working  within  this  area. 

2.  Workers  shall  not  stand  under  suspended  loads  nor  under  the 
backhoe  bucket,  as  the  load  or  hydraulics  can  accidentally  give 
way. 

3.  Workers  shall  not  ride  the  bucket  into  or  out  of  excavations,  or 
stand  or  sit  on  the  outside  of  equipment  while  in  motion. 

4.  Only  one  operator  in  the  cab  at  a  time  while  equipment  is  in 
operation. 

5.  Avoid  standing  on  the  downhill  side  of  a  piece  of  heavy 
equipment. 

Care  should  be  taken  to  avoid  contact  with  any  surface  water  at  the  site.  Potential 
difficulties  include  imeven  terrain,  difficulty  in  entry  of  personnel  and  equipment,  and 
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aggravation  of  terrain  problems  due  to  weather  conditions  (i.e.,  rain,  ice,  and  snow). 
All  operations  must  be  conducted  under  good  lighting  conditions. 

2.5.4.3  Explosive  and  Fire  Hazards.  Explosive  compounds  have  not  been  detected 
in  soils  and  sediments  at  the  MAG-1  Area.  However,  the  potential  presence  of 
dinitrotoluene  (DNTs)  (possibly  trinitrotoluene  [TNT],  cyclonite  [RDX],  and 
cyclotetramethylenetetranitramine  [HMX])  in  the  soils  and  sediments  at  MAG-1 
should  not  be  overlooked.  The  form  of  these  chemicals  can  mitigate  their  explosive 
properties  and  even  the  temperature  at  which  they  bum.  According  to  the  U.S. 
Environmental  Protection  Agency-approved  Bureau  of  Mines  reactivity  tests  for 
detonation  and  internal  ignition,  soils  containing  up  to  30,000  micrograms  per  gram 
of  explosives  were  tested  and  were  not  reactive.  At  the  MAG-1  Area,  pure 
explosives  have  not  been  detected  in  soils  and  sediments,  and  are  not  expected. 

As  a  precaution,  if  any  compound  is  found  in  crystalline  or  liquid  form,  stop  work. 
Special  care  must  be  taken  to  avoid  friction,  high  temperatures,  and  shock.  Because 
of  the  potential  for  fire  and  even  explosion,  and  because  of  the  nature  of  an  Army 
training  facility  at  which  explosives  are  tested  and  stored,  smoking  and  carrying 
matches,  lighters,  or  any  other  flame-  or  spark-producing  device  is  prohibited  within 
the  MAG-1  Area.  Similarly,  ammunition,  explosives,  and  firearms  may  not  be 
brought  onto  Ft.  Dix  without  special  authorization. 

2.5.4.4  Specific  Site  Risks.  In  general,  the  terrain  presents  no  hazards  at  this  site, 
"^e  exception  to  this  is  the  mbble  pile.  During  drilling  and  sampling  tasks  at  the 
site,  vapors  from  the  VOCs  may  become  concentrated  within  the  exclusion  zone. 
Engineering  controls  should  be  considered  for  removal  of  these  vapors  from  the 
exclusion  zone,  however  potential  downwind  receptors  must  be  considered. 
Precautions  should  be  taken  during  drilling  activities  due  to  high  power  electrical 
lines  present  at  the  site. 
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3.0  SITE  CONTROL 


3.1  ZONATION 

Each  site  will  normally  be  divided  into  three  zones.  The  working  area  of  each  site 
will  be  considered  the  Exclusion  Zone,  with  limited  areas  serving  as  the  Support 
Zone  and  an  area  for  decontamination  called  the  Contamination  Reduction  Zone 
(CRZ).  The  Support  Zone  and  CRZ  around  each  working  area  will  be  defined  in 
the  field.  Definitions  of  allowable  activities  in  each  zone  are  presented  in  the 
following  subsections. 

3.1.1  Exclusion  Zone 

The  intent  of  the  Exclusion  Zone  is  to  isolate  the  area  of  contaminant  generation, 
and  to  restrict  to  the  extent  possible  the  spread  of  contamination  from  active  areas 
of  the  site  to  support  areas  and  off-site  locations.  The  Exclusion  Zone  is  demarcated 
from  the  remainder  of  the  site  by  the  Hot  Line,  which  will  be  a  tape  line.  Personnel 
entering  into  the  Exclusion  Zone  must:  enter  through  the  CRZ;  be  wearing  the 
prescribed  level  of  protection  (see  Section  4.3.1);  and  been  found  otherwise 
authorized  to  enter  the  Exclusion  Zone  (see  Sections  1.3,  1.4,  and  10.1).  Personnel, 
equipment,  or  materials  exiting  the  Exclusion  Zone  will  be  considered  contaminated; 
personnel  will  be  decontaminated  and  equipment  and  materials  will  be 
decontaminated  or  containerized  in  uncontaminated  devices. 

Within  the  overall  Exclusion  Zone,  specific  locations  or  restricted  areas,  clearly 
marked  or  identified,  will  be  established  as  necessary  for  particular  locations  or 
aroimd  specific  site  operations.  In  the  case  of  well  drilling  or  excavation  operations, 
a  restricted  area  will  be  established  that  includes  a  minimum  30-foot  radius  from  the 
drill  rig  or  excavation  operation. 

3.1.2  Contamination  Reduction  Zone 

Moving  out  fi'om  the  Exclusion  Zone,  starting  at  the  Hot  line  and  continuing  to  the 
Contamination  Control  Line,  is  the  CRZ.  The  concept  of  the  CRZ  is  that  of  a 
transition  zone  between  contaminated  and  uncontaminated  areas  of  the  site.  As 
such,  when  contaminated  personnel,  equipment,  or  materials  ctoss  the  Hot  Line  they 
are  assumed  to  be  contaminated  from  site  operations.  Then,  by  being  subjected  to 
decontamination  processes,  they  become  less  contaminated  so  that  when  they  reach 
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the  Contamination  Control  Line  they  are  clean  and  can  exit  this  zone  without 
spreading  contamination. 


A  Contamination  Reduction  Corridor  (CRC),  which  includes  materials  necessary  for 
full  persoimel  and  portable  equipment  decontamination,  will  be  located  within  the 
CRZ.  A  separate  facility  will  be  established  for  heavy  equipment  decontamination 
needs.  In  addition,  safety  equipment  (e.g.,  emergency  eye  wash,  fire  extinguisher, 
stretcher,  and  first  aid  kit)  will  be  staged  in  this  zone. 

3.1.3  Support  Zone 

The  Support  Zone  (i.e.,  the  outermost  zone  of  the  site)  is  separated  from  the  CRZ 
by  the  Contamination  Control  Line  and  is  considered  a  clean  area.  Movement  of 
personnel  and  materials  from  this  zone  into  the  CRZ  is  generally  imrestricted  except 
as  required  through  access  points  controlled  for  administrative  purposes.  However, 
only  uncontaminated/decontaminated  personnel  or  materials  may  enter  this  zone 
from  the  CRZ. 

The  Support  Zone  will  contain  the  necessary  support  facilities  (including  personal 
hygiene  fadhties)  for  site  operations  and  wiU  serve  as  the  communications  center  and 
source  of  emergency  assistance  to  operations  occurring  in  the  exclusion  zone  and 
CRZ.  A  log  of  all  persons  entering  the  site  will  be  maintained  by  the  HSO,  the  Site 
Operations  Leader  (SOL),  or  site  designee. 


3.2  Medical  Assistance 

The  primary  source  of  medical  assistance  for  Ft.  Dix  is  the  Memorial  Hospital  of 
Burlington  County  in  Mt.  Holly,  New  Jersey.  The  alternate  source  of  medical 
assistance  is  the  Kmball  Medical  Center  in  Lakewood,  New  Jersey.  Walson  Army 
Community  Hospital,  located  on  the  base,  does  not  offer  emergency  services. 
However,  the  base  does  offer  professional  ambulance  service  to  the  Memorial 
Hospital  of  Burlington  County  for  emergency  situations.  Both  the  on-site  hospital 
and  the  Fire  Department  will  be  contacted  in  the  event  medical  assistance  is 
necessary. 

A  list  of  emergency  telephone  numbers  for  the  Ft.  Dix  site  is  presented  in  Section  7.0 
and  Appendix  F.  Directions  to  the  two  hospitals  are  presented  in  Appendix  G.  The 
telephone  numbers  and  addresses  for  the  hospitals  are  as  follows: 
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1.  Memorial  Hospital  of  Burlington  County 
175  Madison  Ave. 

Mt.  Holly,  NJ  08060-2099 

Telephone:  609-267-0700 

Emergency  Room  Telephone:  609-261-7045 

Directions: 

From  the  Ft.  Dix  St.  -  Texas  Ave.  -  Wrightstown  Rd.  traffic  circle: 

Take  Route  545  (Wrightstown-Georgetown  Rd.)  north.  Take  a  left  (towards 
Mt.  HoUy)  onto  Route  537  to  Madison  Ave.  Take  a  left  onto  Madison  Ave;  hospital 
is  on  the  left.  Approximate  travel  time  is  20  to  30  minutes. 

2.  Kimball  Medical  Center 
600  River  Ave. 

Lakewood,  NJ  08701-5281 
Telephone:  908-363-1900 

Directions: 

From  the  Ft.  Dix  St.  -  Texas  Ave.  -  Wrightstown  Rd.  traffic  circle: 

Take  Route  545  (Trenton  Rd.)  south  to  Route  530  south.  Turn  left  onto  Route  70 
east.  Take  a  left  onto  Rt.  9  North  (River  Ave.)  towards  Lakewood.  Hospital  is  on 
the  left.  Approximate  travel  time  is  30  to  40  minutes. 


3.3  FIRE  Prevention/Safety  Requirements 

The  Ft.  Dix  Contractor/Subcontractor  Rules  and  Guidelines  for  Security/Fire 
Protection  are  presented  in  Appendix  A. 


3.4  SITE  Communications 

Field  personnel  will  maintain  communication  via  the  use  of  cellular  telephones 
and/or  portable  radios.  During  work  within  the  exclusion  zone,  workers  shall  use 
hand  signals  agreed  upon  prior  to  entering  the  exclusion  zone. 
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Emergency  Signals 

In  most  cases,  field  personnel  will  carry  portable  radios  for  communications.  If  this 
is  the  case,  a  transmission  that  indicates  it  is  of  an  emergency  nature  will  take 
priority  over  all  other  transmissions.  All  other  site  radios  will  yield  the  frequency  to 
the  emergency  transmissions. 

Where  radio  communication  is  not  available,  the  following  air-hom  signals  will  be 
used: 


HELP 

three  short  blasts 

(. .  .) 

EVACUATION 

three  long  blasts 

C__) 

ALL  CLEAR 

alternating  long  and  short  blasts 

G_-) 
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4.0  ENGINEERING  CONTROLS,  WORK  PRACTICES,  AND  PERSONAL 

PROTECTIVE  EQUIPMENT 


4.1  Engineering  Controls 

Engineering  controls  will  be  used  where  appropriate  during  all  field  investigations 
at  Ft.  Dix. 


4.2  Work  Practices 

Workers  are  expected  to  adhere  to  established  safe  work  practices  for  their 
respective  specialties  (e.g.,  drilling,  laboratory  analysis,  or  surveying).  Work  at  the 
site  will  be  conducted  according  to  established  protocols  and  guidelines  for  the  safety 
and  health  of  all  involved.  Among  the  most  important  of  these  principles  for 
working  at  a  hazardous  waste  site  are  the  following: 

•  In  any  unknown  situation,  always  assume  the  worst  conditions  and  plan 
responses  accordingly. 

•  Use  the  buddy  system.  Under  no  conditions  will  any  person  be 
permitted  to  enter  the  Exclusion  Zone  alone.  Establish  and  maintain 
communication.  In  addition  to  radio  communications,  it  is  advisable 
to  develop  a  set  of  hand  signals,  because  conditions  may  greatly  impair 
verbal  communications. 

•  Because  no  personal  protective  equipment  is  100-percent  effective,  all 
personnel  must  minimize  contact  with  excavated  or  contaminated 
materials.  Plan  work  areas,  decontamination  areas,  and  procedures 
accordingly.  Do  not  place  equipment  on  drums  or  the  groimd.  Do  not 
sit  on  drums  or  other  materials.  Do  not  sit  or  kneel  on  the  groimd  in 
the  Exclusion  Zone  or  CRZ.  Avoid  standing  in  or  walking  through 
puddles  or  stained  soil. 

•  Smoking,  eating,  or  drinking  in  the  work  area  and  before 
decontamination  will  not  be  allowed.  Oral  ingestion  of  contaminants 
is  the  second  most  likely  means  of  introducing  toxic  substances  into  the 
body  (inhalation  is  the  first). 
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Avoid  heat  and  other  work  stresses  related  to  wearing  protective  gear. 
Work  breaks  should  be  planned  to  prevent  stress-related  accidents  or 
fatigue. 

To  the  extent  feasible,  handling  of  contaminated  materials  should  be 
done  remotely,  particularly  when  drummed  or  other  containerized 
hazardous  waste  materials  are  found  on-site.  Every  effort  should  be 
made  to  identify  the  contents  of  containers  found  on-site  before  they 
are  subject  to  material-handling  applications. 

Personnel  must  be  observant  of  not  only  one’s  own  immediate 
surroundings,  but  also  those  of  others.  Everyone  will  be  working  under 
constraints;  therefore,  a  team  effort  is  needed  to  notice  and  warn  of 
impending  dangerous  situations.  Extra  precautions  are  necessary  when 
working  near  heavy  equipment  and  while  utilizing  personal  protective 
gear  because  vision,  hearing,  and  communication  can  be  restricted. 

Contact  lenses  are  not  allowed  to  be  worn  on-site;  if  corrosive  or 
lachrymose  substances  enter  the  eyes,  proper  flushing  is  impeded. 

All  facial  hair  that  interferes  with  the  facepiece  fit,  must  be  removed 
prior  to  donmng  a  respirator  at  all  sites  requiring  Level  C  or  B 
protection. 

Rigorous  contingency  planning  and  dissemination  of  plans  to  all 
personnel  minimizes  the  impact  of  rapidly  changing  safety  protocols  in 
response  to  changing  site  conditions. 

Personnel  must  be  aware  that  chemical  contaminants  may  mimic  or 
enhance  symptoms  of  other  illnesses  or  intoxication.  Avoid  excess  use 
of  alcohol  or  working  while  ill  during  field  investigation  assignments. 

The  site  leader,  HSO,  and  sampling  personnel  will  maintain  project 
records  in  a  bound  notebook  (e.g.,  daily  activities,  meetings,  incidents, 
and  data).  Notebooks  will  remain  on-site  for  the  duration  of  the 
project  so  that  replacement  personnel  may  add  information,  thereby 
maintaining  continuity.  These  notebooks  and  daily  records  will 
become  part  of  the  permanent  project  file. 
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•  During  spring,  summer  and  fall  wood  ticks  and  deer  ticks  are 
prevalent.  Deer  ticks  can  transmit  Lyme  Disease.  Special  precaution 
should  be  taken  such  as:  use  of  bug  spray,  duct  taping  pant  cufis  shut, 
frequent  thorough  body  searches  (deer  ticks  are  very  small)  (see 
Appendix  E). 

•  Snakes  are  present  at  the  base,  both  poisonous  and  nonpoisonous. 

•  Poison  Ivy  is  abundant  throughout  the  base. 


4.3  Personal  Protective  Equipment 

PPE  shields  the  body  against  contact  with  a  known  or  suspected  chemical. 
Descriptions  of  PPE  and  procedures  for  upgrading  are  presented  in  this  section. 
Further  information  regarding  PPE  can  be  found  in  the  ABB-ES  Health  and  Safety 
Program  Manual. 

4.3.1  Levels  of  Protection 

The  following  descriptions  provide  the  basic  composition  of  the  generally  recognized 
PPE  to  be  used  for  site  operations.  Specific  components  for  any  level  of  protection 
will  be  selected  based  on  hazard  assessment  and  other  elements  added  as  necessary. 
Disposable  protective  clothing,  gloves,  and  other  equipment,  exclusive  of  respirators, 
should  be  used  where  feasible  to  minimize  risks  during  decontamination  and  possible 
cross-contamination  during  sample  handling. 

Level  B 

•  Pressure-demand  full-face  piece  airline  respirator  must  have  an  escape 
self  contained  breathing  apparatus  (SCBA) 

•  chemical-resistant  clothing  (i.e.,  coveralls  and  long-sleeved  jacket; 
hooded,  one-  or  two-piece  chemical-splash  suit;  disposable  chemical- 
resistant  one-piece  suit) 

•  iimer  and  outer  chemical-resistant  gloves 

•  chemical-resistant  safety  boots/shoes 
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•  hardhat 

•  two-way  radio  communications 

•  disposal  boot  covers* 

•  face  shield* 

Level  C 

•  full-face  piece;  air-purifying  respirator  with  appropriate  sorbents 

•  chemical-resistant  clothing  (i.e.,  coveralls  and  long-sleeved  jacket; 
hooded,  one-  or  two-piece  chemical-splash  suit;  disposable  chemical- 
resistant  one-piece  suit) 

•  inner  and  outer  chemical-resistant  gloves 

•  chemical-resistant  safety  boots/shoes 

•  hardhat  (required  only  when  overhead  hazards  exist) 

•  two-way  radio  communications 

•  coveralls* 

•  disposal  boot  covers* 

•  face  shield* 

•  escape  mask* 

Level  D 

•  coveralls 

•  safety  boots/shoes 

•  safety  glasses  or  chemical-splash  goggles 
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•  hardhat  (required  only  when  overhead  hazards  exist) 

•  gloves*  (required  if  potential  for  contact  with  contaminated  materials) 

•  escape  mask* 

•  face  shield* 

*  optional 

Modified  Level  D 


•  Same  as  Level  C  but  no  respiratory  protection. 

4.3.2  Other  Protective  Equipment 

Hearing  protection  will  be  worn  at  all  times  by  personnel  when  working  in  and 
around  noise  hazardous  equipment  (i.e.,  drill  rigs).  All  equipment  that  generates 
hazardous  noise  levels  must  be  identified  and  the  appropriate  hearing  protective 
devices  recommended  as  required  by  DA  Pam  40-501.  Hearing  protection  is 
required  any  time  noise  levels  exceed  85  dBA  Double  hearing  protection  is  required 
any  time  noise  levels  exceed  104  dBA.  Posting  the  area  with  hazardous  noise 
placards  is  recommended. 

4.3.3  Operational  Levels  of  Protection 

The  levels  on  the  PID  meter  for  upgrade  of  PPE  were  selected  based  on  the  ability 
of  the  PID  to  detect  the  known  and  suspected  chemicals  at  each  site,  as  well  as  the 
relative  sensitivity  of  the  PID  to  the  chemicals.  Using  the  most  hazardous  chemical 
(i.e.,  the  one  with  highest  expected  concentration  and/or  the  lowest  permissible 
exposure  limit  [PEL]  or  threshold  limit  value  [TLV]),  an  action  level  one  half  the 
TLV  or  PEL  for  that  chemical,  whichever  was  lower,  was  used.  This  approach 
factors  in  the  sensitivity  of  the  PID  and  accounts  for  variances  due  to  possible 
calibration  errors,  temperature,  and  unknowns.  Because  most  MAG-1  Area  activities 
are  being  conducted  in  open  areas  (no  confined  space  activities),  physical, 
operational,  and  climatic  factors  and  their  affects  on  site  personnel  will  be  considered 
in  addition  to  chemical  exposure  prior  to  upgrades  in  personal  protective  equipment. 
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Although  personnel  have  been  trained  in  the  limitations  of  the  PID  during  annual 
refresher  and  supervisory  training  courses,  the  HSO  will  discuss  the  action  levels 
selected  and  the  reason  for  the  selections  before  initiating  operations  at  each  site. 
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5.0  MONITORING 


The  work  enviroiment  for  both  intrusive  and  non-intrusive  activities  will  be 
monitored  continuously  to  assure  that  immediately  dangerous  to  life  or  health 
(IDLH)  or  other  dangerous  conditions  are  identified.  At  a  minimum,  this  monitoring 
will  include  evaluations  for  combustible  atmospheres,  oxygen-deficient  environments, 
and  hazardous  concentrations  of  airborne  contaminants.  Specific  monitoring 
equipment  and  action  levels  are  discussed  in  detail  in  Section  2.0. 


5.1  Air  Sampling;  Equipment,  Calibration,  and  Maintenance 

To  the  extent  feasible,  the  presence  of  airborne  contaminants  will  be  evaluated 
through  the  use  of  direct-reachng  instrumentation.  Information  gathered  will  be  used 
to  ensure  the  adequacy  of  the  levels  of  protection  being  used  at  the  site,  and  may  be 
used  as  the  basis  for  upgrading  or  downgrading  levels  of  protection,  at  the  discretion 
of  the  site  HSO.  All  monitoring  equipment  will  receive  regularly  scheduled 
maintenance.  Defective  equipment  will  be  flagged  for  repair  by  Field  Operations 
Support.  Under  no  circumstances  will  work  proceed  with  defective  equipment  unless 
a  higher  level  of  PPE  is  used  and  other  precautions  are  taken.  All  equipment  will 
be  calibrated  at  the  start  of  each  day. 

5.1.1  ISC  MX-241  Dual  Detector 

This  meter  monitors  for  combustible  gases  and  ojq^gen.  It  can  be  used  to  determine 
(1)  if  an  area  contains  concentrations  of  combustible  gases  with  readings  in 
percentage  of  the  lower  explosive  limit  (LEL);  and  (2)  the  percentage  of  oxygen. 
This  equipment  will  be  calibrated  in  accordance  with  the  manufacturer’s  instructions. 

This  instrument  also  is  calibrated  to  methane  and  monitors  combustible  gases  in  the 
percentage  of  the  lower  explosive  limit.  It  will  be  calibrated  in  accordance  with  the 
manufacturer’s  instructions. 

5.1.2  Photovac  Organic  Vapor  Analyzer  10S50 

The  Organic  Vapor  Analyzer  (OVA)  is  a  total  organic  vapor  analyzer  capable  of 
detecting  volatile  organic  compounds  (VOCs)  that  can  be  ionized  by  ultraviolet  (UV) 
light.  Model  10S50  is  commonly  used  on-site  to  estimate  the  presence  of  VOCs  for 
purposes  of  crew  protection,  well  screen  placement,  and  selection  of  samples  for 
further  analysis.  The  principle  of  operation  is  twofold:  (1)  the  ambient  temperature 
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gas  c^omatograph,  which  breaks  down  mixtures  of  VOCs  into  individual  components 
identified  by  retention  time;  and  (2)  detection  accomplished  by  ionization  in  UV 
light.  The  charged  component  then  moves  to  an  electrode  which,  in  turn,  results  in 
a  meter  deflection  proportional  to  the  concentration  of  the  contaminant.  This 
instrument  does  not  read  out  directly  in  ppm  unless  calibrated  against  the  material 
being  measured;  therefore,  results  must  be  interpreted  conservatively  and  with  care. 
Calibration  and  maintenance  will  be  performed  in  accordance  with  the 
manufacturer’s  instructions. 

5.1.3  HNU  ISlOl  and  Photovac  TIP  Photoionization  Detector 

like  the  OVA,  the  photoionization  detector  (PID)  operates  on  the  basis  of  ionization 
of  the  contaminant,  which  results  in  a  meter  deflection  proportional  to  the 
concentration  of  the  contaminant.  In  the  PID,  ionization  is  caused  by  a  UV  light 
source.  The  strength  of  the  UV,  measured  in  electron  volts  (eV),  determines  which 
contaMants  can  be  ionized.  The  HNU  can  use  three  different-strength  UV  sources, 
including  9.6,  10.2,  and  11.7  eV;  only  the  10.2-  and  11.7-eV  probes  are  currently 
available  for  field  use.  The  HP  operates  using  a  UV  light  source  of  10.6  eV. 
Calibration  and  maintenance  will  be  performed  in  accordance  with  the 
manufacturer’s  instructions. 

5.1.4  Detector  Tubes  (MSA  and  Draeger) 

A  colorimetric  detector  tube  is  a  direct-reading  instrument  consisting  of  a  glass  tube 
impregnated  with  an  indicating  chemical,  which  is  connected  to  a  piston  cylinder  or 
bellows-type  pump.  A  known  volume  of  air  is  drawn  through  the  glass  tube.  The 
contaminant  in  the  air  reacts  with  the  indicator  chemical,  producing  a  stain  the 
length  of  which  is  proportional  to  the  contaminant’s  concentration.  Care  must  be 
taken  when  using  the  detector  tubes  because  reliability  of  the  results  depends  on  the 
proper  pump  calibration,  the  degree  of  stability  of  the  reacting  chemical,  and  the 
ambient  temperature.  Interfering  gases  or  vapors  can  also  positively  or  negatively 
affect  measured  results.  Calibration  and  maintenance  will  be  performed  in 
accordance  with  the  manufacturer’s  instructions. 

5.1.5  Thermoluminescent  Dosimetiyr  Body  Badges 

These  devices  are  nonmechanical  collection  devices  used  to  monitor  for  x-ray,  beta, 
and  gamma  radiation  exposure.  The  badges  are  worn  by  ABB-ES  employees  and 
sent  quarterly  to  Tech/Ops  Landauer,  Inc.,  for  analysis. 
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5.1.6  Radiation  Alert  Monitor  4 

The  Radiation  Alert  Monitor  4  is  a  geiger  mueller  detector  that  can  detect  alpha, 
beta,  and  gamma  radiation.  It  serves  as  a  radiation  detection  instrument  that 
indicates  the  presence  of  radiation.  The  detector  shall  only  be  used  as  an  alert 
device  to  determine  when  to  stop  work.  This  instrument  is  not  used  to  quantify 
radiological  contamination  or  potentially  contaminated  samples.  This  equipment  will 
be  calibrated  by  the  manufacturer. 
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6.0  DECONTAMINATION/DISPOSAL 

Decontamination  workers  will  wear  modified  Level  D  PPE  when  decontaminating 
equipment  or  other  personnel.  All  personnel  and/or  equipment  leaving 
contaminated  site  areas  will  be  subject  to  decontamination,  which  will  take  place  in 
the  CRZ  (see  Section  3.1).  Procedures  to  be  followed  for  decontamination  of 
personnel,  other  small  equipment,  and  heavy  equipment  and  for  disposal  of 
decontamination  materials  are  outlined  in  the  following  sections. 

If  Level  B  or  C  decontamination  procedures  are  required,  the  breathing  zone  of 
decontamination  personnel  will  be  monitored  using  the  procedures  outlined  in 
Subsection  2.5.3.3. 


6.1  Personnel  Decontamination 

Decontamination  procedures  are  followed  by  all  personnel  leaving  hazardous  waste 
sites.  Under  no  circumstances  (except  emergency  evacuation)  will  personnel  be 
allowed  to  leave  the  work  site  prior  to  decontamination.  Generalized  procedures  for 
removal  of  protective  clothing  are  as  follows: 

1.  Drop  tools,  monitors,  samples,  and  trash  at  designated  drop  stations 
(i.e.,  plastic  containers  or  drop  sheets)  at  each  work  site. 

2.  Step  into  the  designated  shuffle  pit  area  and  scuff  feet  to  remove  gross 
amounts  of  dirt  from  outer  boots. 

3.  Scrub  outer  boots  and  outer  gloves  with  decon  solution  or  detergent 
and  water.  Rinse  with  water. 

4.  Remove  tape  from  outer  boots  and  remove  boots;  discard  in  disposal 
container. 

5.  Remove  tape  from  outer  gloves  and  remove  gloves;  discard  in  disposal 
container. 

6.  If  the  worker  has  left  the  exclusion  zone  to  change  the  air  tank  on 
his/her  SCBA,  or  the  canister  on  his/her  air  purifying  respirator,  this 
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is  the  last  step  in  the  decontamination  procedure.  The  tank  or 
cartridge  should  be  exchanged,  new  outer  gloves  and  boot  covers 
donned,  the  joints  taped,  and  the  worker  returns  to  duty. 

7.  Remove  outer  garments  and  discard  in  disposal  container. 

8.  Remove  respirator  and  place  or  hang  in  the  designated  area. 

9.  Remove  inner  gloves  and  discard  in  disposal  container. 

10.  If  the  work  site  requires  use  of  a  decontamination  trailer,  all  personnel 
must  shower  before  leaving  the  site  at  the  end  of  the  work  day. 

NOTE:  Disposable  items  (i.e.,  Tyvek  coveralls,  inner  gloves,  and  latex 

overboots)  will  be  changed  on  a  daily  basis  unless  there  is 
reason  to  change  sooner.  Dual  respirator  canisters  will  be 
changed  daily,  unless  more  frequent  changes  are  deemed 
appropriate  by  site  surveillance  data  or  personnel  assessment. 

Respirators  will  be  decontaminated  daily  and  taken  from  the  drop  area.  The  masks 
will  be  disassembled,  the  cartridges  set  aside,  and  all  other  parts  placed  in  a 
cleansing  solution.  Parts  will  be  pre-coded  (e.g.,  #1  on  all  parts  of  Mask  #1).  After 
an  appropriate  time  in  the  solution,  the  parts  will  be  removed  and  rinsed  with  tap 
water.  Old  cartridges  will  be  marked  to  indicate  length  of  usage  (i.e.,  if  means  to 
evaluate  the  cartridges’  remaining  utility  are  available)  or  will  be  discarded  in  the 
contaminated  trash  container  for  disposal.  In  the  morning,  the  masks  will  be 
reassembled  and  new  cartndges  installed,  if  appropriate.  Personnel  will  inspect  their 
own  masks  and  readjust  the  straps  for  proper  fit. 


6.2  Small  Equipment  Decontamination 

Small  equipment  will  be  protected  from  contamination  as  much  as  possible  by 
draping,  masking,  or  otherwise  covering  the  instruments  with  plastic  (to  the  extent 
feasible)  ^^dthout  hindering  operation  of  the  unit.  For  example,  the  PID  meter  can 
be  placed  in  a  clear  plastic  bag  to  allow  reading  the  scale  and  operating  the  knobs. 

The  PID  sensor  can  be  partially  wrapped,  keeping  the  sensor  tip  and  discharge  port 
clear. 
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The  contaminated  equipment  will  be  taken  from  the  drop  area  and  the  protective 
coverings  removed  and  disposed  of  in  appropriate  containers.  Any  dirt  or  obvious 
contamination  will  be  brushed  or  wiped  with  a  disposable  paper  wipe.  The  person 
performing  this  activity  will  usually  be  at  least  at  modified  Level  D  protection.  The 
units  can  then  be  taken  inside  in  a  clean  plastic  tub,  wiped  off  with  damp  disposable 
wipes,  and  dried.  The  units  will  be  checked,  standardized,  and  recharged  as 
necessary  for  the  next  day’s  operation,  and  then  prepared  with  new  protective 
coverings. 


6.3  Heavy  Equipment  Decontamination 

It  is  anticipated  that  drilling  rigs,  backhoes,  etc.  will  be  contaminated  during  invasive 
activities.  They  will  be  cleaned  with  high-pressure  water.  Loose  material  will  be 
removed  with  a  brush.  Solvents  will  not  be  used.  The  person  performing  this  activity 
will  usually  be  at  least  at  modified  Level  D  protection  plus  splash  protection. 

A  decontamination  pad  will  be  constructed  to  allow  collection  and  storage  of 
contaminated  decontamination  fluids  in  Department  of  Transportation  (DOT)- 
approved  55-gallon  drums.  Decontamination  procedures  are  detailed  in  the  Ft.  Dix 
Draft  Technical  Plan. 


6.4  Disposal  of  Contaminated  Materials 

Depending  on  the  levels  of  personal  protection  used  during  the  field  investigation, 
contaminated,  disposable  protective  equipment  and  decon  fluids  may  be  generated. 
If  contamination  is  suspected  by  non  fuel-related  compounds,  the  materials  will  be 
screened  with  a  PID,  and  if  appropriate,  these  materials  will  be  collected  and 
containerized  in  DOT-approved  55-gallon  steel  drums. 

Soil  spoils/cuttings,  groundwater  well  development  and  purge  waters,  and 
decontamination  fluids  will  be  containerized  in  the  appropriate  DOT-approved 
containers.  The  containers  will  be  managed  in  accordance  with  Section  2.6  of  the 
Quality  Assurance  Project  Plan. 
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7.0  EMERGENCY/CONTINGENCY  PLAN 


The  task  HSO  is  the  primary  authority  for  directing  operations  under  emergency 
conditions.  Communications  both  on-  and  off-site  will  be  directed  through  the  HSO. 
Immediately  upon  identification  of  an  emergency  situation,  the  Ft.  Dix  Fire 
Department  and  the  Ft.  Dix  ambulance  service  will  be  notified.  Table  7-1  lists  these 
and  other  relevant  telephone  numbers.  Appendix  F  of  this  document  lists  emergency 
telephone  numbers  and  Appendix  G  contains  routes  to  emergency  medical  facilities. 


7.1  Evacuation 

At  Ft.  Dix,  severe  hazard  conditions  are  not  anticipated.  However,  in  the  event  that 
abnormal  levels  of  toxic  gases  are  encountered,  the  following  evacuation  measures 
have  been  established. 

7.1.1  l^thdrawal  Upwind 

The  work  party  will  continually  note  general  wind  directions  while  on-site.  (A 
windsock  may  be  set  up  near  the  work  site  for  visual  determinations.)  When 
conditions  warrant  moving  away  from  the  work  site,  the  crew  will  relocate  upwind 
a  distance  of  approximately  100  feet  or  farther,  as  indicated  by  site  monitoring 
instruments.  Doiming  an  SCBA  and  a  safety  harness  and  line,  the  HSO  and  a 
member  of  the  crew  (the  buddy  system  must  be  used)  may  return  to  the  work  site  to 
determine  if  the  condition  noted  was  transient  or  persistent.  If  persistent,  an  alarm 
should  be  raised  to  notify  on-site  personnel  of  the  situation  and  the  need  to  leave  the 
site  or  don  an  SCBA.  An  attempt  to  decrease  emissions  should  be  made  only  if 
greater  respiratory  protection  is  doimed.  The  HSS  and  Ft.  Dix/U.S.  Army 
Environmental  Center  (USAEC)  contacts  will  be  notified  of  conditions.  When  site 
access  is  restricted,  thus  hindering  escape,  the  crew  may  be  instructed  to  evacuate  the 
site  rather  than  move  upwind,  especially  if  withdrawal  upwind  moves  the  crew  away 
from  escape  routes. 

7.1.2  Work  Site  Evacuation 

When  conditions  warrant  work  site  evacuation,  the  work  party  will  proceed  upwind 
of  the  work  site  and  notify  the  security  force,  HSO,  and  field  office  of  site  conditions. 
If  the  decontamination  area  is  upwind  and  greater  than  500  feet  from  the  work  site. 
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the  crew  will  pass  quickly  through  decontamination  to  remove  contaminated  outer 
suits.  If  the  hazard  is  toxic  gas,  respirators  will  be  retained.  The  crew  will  proceed 
to  the  field  office  to  assess  the  situation.  If  instrumentation  indicates  an  acceptable 
condition,  respirators  may  be  removed.  As  more  information  is  received  from  the 
field  crew,  it  will  be  relayed  to  the  appropriate  agencies.  The  advisability  and  type 
of  further  response  action  will  be  coordinated  and  carried  out  by  the  HSO. 


7.2  Emergency  Medical  Treatment/First  Aid 

During  all  site  activities,  a  minimum  of  two  ABB-ES  personnel,  including  the  HSO, 
will  be  trained  in  CPR/First  Aid. 

First  aid  will  be  rendered  to  any  person  injured  on-site,  as  appropriate.  The  injured 
person  will  then  be  transported  to  a  medical  facility  for  further  examination  and/or 
treatment.  The  preferred  transport  method  is  a  professional  emergency 
transportation  service;  however,  when  this  is  not  readily  available  or  would  result  in 
excessive  delay,  other  transport  will  be  employed.  The  Ft.  Dix  ambulance  service, 
telephone  (609)  562-3621/3622,  will  be  available  for  emergency  transportation 
service.  Under  no  circumstances  will  injured  persons  transport  themselves  to  a 
medical  facility  for  emergency  treatment. 


When  an  injury  occurs  in  a  downrange  position,  provisions  for  decontamination  of 
the  victim  will  be  made.  However,  life-threatening  conditions  may  preclude  normal 
decontamination  procedures.  In  such  cases,  arrangements  will  be  made  with  the 
medical  facility  and  transporter  to  provide  for  the  situation. 
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8.0  ACCIDENT/INCIDENT  REPORTING 


All  accidents  and  injuries  occurring  at  Ft.  Dix  will  be  reported  to  the  proper 
authorities  as  per  Department  of  the  Army,  USAEC  requirements  (DID  A012/ 
DI-A-12963.  Accidents  resulting  in  lost-time,  illness  or  hospitalization  of  5  or  more 
personnel,  fatality  or  property  damage  to  government  or  contractor  property  (which 
occurred  during  the  performance  of  the  contract)  equal  to  or  exceeding  $2,000.00  will 
be  reported,  via  telephone,  to  the  U.S.  Army  Environmental  Center  Technical 
Support  Safety  (USAEC-TS-S)  Branch  (410)  671-4811,  and  the  HSM  as  soon  as 
possible,  but  not  later  than  2  hours  after  the  occurrence(s)  and  reported  in  writing 
within  5  days  of  the  occurrence(s)  on  an  Accident  Investigation  Report.  The  Ft.  Dix 
Safety  Office  (609)  562-2889,  will  be  notified  as  soon  as  possible  after  any  incident. 
In  addition,  a  Department  of  Army  Accident  Report  Form  (Appendix  H),  and  an 
Accident  Report  Form  (Appendix  B),  will  be  completed  for  all  accidents  involving 
ABB-ES  personnel.  These  forms  will  be  completed  and  submitted  within  8  hours 
following  the  incident.  All  other  acddents/incidents  will  be  reported,  via  telephone, 
to  the  USAEC-TS-S  Branch  and  the  HSM  within  8  hours  of  the  occurrence. 

All  injuries  will  be  reported  regardless  of  whether  the  incident  appears  to  be  serious. 
Likewise,  any  exposure  will  be  reported  even  though  there  may  be  no  adverse  health 
effects  or  S3miptonis  initially  apparent.  This  is  primarily  because  symptoms  of 
exposure  to  a  tOHC  agent  may  often  have  delayed  or  latent  effects  which  can  only  be 
detected  by  specific  diagnostic  tests.  Documenting  an  exposure  may  aid  in  identifying 
the  cause  of  symptoms  or  changes  in  health  status  indicators  (diagnostic  blood  tests 
or  pulmonaiy  function,  for  example)  at  a  later  time.  Similarly,  an  injury,  such  as  an 
eye  injury  caused  by  dust  particles,  may  result  in  delayed  damage  to  the  eye. 

The  field  incident  report  will  be  reviewed  and  signed  by  the  HSO  or  the  Site 
Operations  Leader.  The  reports  will  be  submitted  to  the  HSM,  the  HSS,  and  any 
other  function  required  by  the  workers  organization.  The  HSM/HSS  will  determine 
the  need  for  further  follow-up  actions.  All  exposure  incident  reports  will  be  made 
available  for  review  by  the  examining  medical  physician  during  medical  monitoring. 
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9.0  OTHER 


9.1  Illumination 

Site  operations  will  not  be  permitted  without  adequate  lighting.  Therefore,  unless 
provisions  are  made  for  artificial  light  meeting  the  5-footcandle  requirement  of 
29  CFR  1910.120,  downrange  operations  must  halt  in  time  to  permit  personnel  and 
equipment  to  exit  the  Exclusion  Zone  and  proceed  through  decontamination  during 
adequate  daylight.  Conversely,  operations  will  not  be  permitted  to  begin  until 
adequate  lighting  is  present. 


9.2  Excavation 

Site  excavations  created  during  site  operations  will  be  shored  or  sloped  to  prevent 
accidental  collapse  and  otherwise  conducted  in  accordance  with  Subpart  P  of  29  CFR 
1926.  Under  no  circumstances  will  site  persoimel  enter  excavations  that  are  not 
adequately  shored  or  sloped  (see  Appendix  J).  Where  entry  into  an  excavation  does 
occur  and  it  would  even  remotely  be  considered  a  confined  space,  such  an  entry  will 
be  made  in  accordance  with  the  confined  space  entry  program  addressed  in 
Section  9.3  and  under  provision  of  Appendix  I. 


9.3  Confined  Space  Entry 

Confined  space  entry  presents  special  problems  and  substantial  risks  to  persormel 
that  would  be  involved  directly  in  the  entry  and  those  that  might  be  called  on  to 
attempt  a  rescue  of  the  initial  entrants.  Therefore,  entry  into  a  confined  space  is  a 
MEANS  OF  LAST  RESORT,  and  will  only  be  permitted  where  no  other  mechanism 
is  feasible  to  achieve  the  desired  goal. 

9.4  Drilling 

All  drilling  activities  will  be  provided  by  a  subcontractor  to  be  chosen  by  the 
contractor.  The  Drilling  Health  and  Safety  Plan  will  be  the  responsibility  of  the 
subcontractor  and  will  include  at  a  minimum  the  following  safety  requirements: 
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Above-  and  below-ground  utility  lines  may  pose  a  safety  hazard  to 
workers  during  excavation  or  drilling.  The  driller  must  maintain  a  safe 
clearance  distance  (minimum  of  20  feet)  between  overhead  utility  lines 
and  the  drill  rig  mast  at  all  times.  The  location  of  underground 
utilities  must  be  determined  prior  to  excavation  or  drilling.  No  drilling 
will  take  place  without  the  identification  of  underground  utility  lines 
by  a  representative  of  the  utility  company(ies)  or  by  the  appropriate 
installation  personnel.  All  permits,  licenses,  and/or  rights-of-entry 
required  by  state,  local,  and/or  installation  authorities  shall  be  the 
responsibility  of  the  contractor.  These  requirements  will  be  identified 
during  the  project  planning  phase. 

Potential  hazards  associated  with  the  discharge  line  and  the  use  of  a 
tremie  pipe  should  be  detailed  in  the  drilling  safety  section  of  the  plaa 
Additionally,  these  hazards  and  how  they  will  be  addressed  will  be 
explained  and  emphasized  with  drillers  and  their  helpers  during  daily 
safety  briefings. 

The  activities  of  core  or  well  drilling  for  the  purposes  of  soil  and  water 
sampling  involve  several  safety  hazards,  i.e.,  flying  debris,  hydraulic 
failures,  unguarded  machinery,  equipment  rollover,  fire.  Accordingly, 
the  following  minimum  safety  precautions  will  be  implemented  for 
contractors  conducting  drilling  or  coring  operations  on  behalf  of 
USAEC: 

The  drilling  contractor  shall  have  documented  safety  and  emergency 
action  procedures  for  the  equipment  to  be  operated.  The  drilling 
contractor’s  employees  will  acknowledge  in  writing  that  they  have  read 
and  understand  these  procedures. 

The  drilling  contractor  shall  ensure  that  the  equipment  is  well 
maintained,  meets  safety  requirements,  is  inspected  daily  during  use, 
and  has  all  required  safety  equipment,  i.e.,  20  lb  A:B:C  fire 
extinguisher,  emergency  stops.  Boring  tools  shall  be  in  good  condition 
and  adequate  for  the  work  to  be  performed. 

The  drill  rig  shall  be  operated  by  a  qualified  operator  who  can  identify 
pending  failures  and  supervise  the  driller’s  helper(s).  Transportation 
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of  the  drill  rig  to  the  work  site  shall  be  performed  by  a  person  with  the 
proper  commercial  license. 

7.  To  the  extent  possible,  the  terrain  should  be  level  (a  minimum  of 
10  feet  on  each  side  of  drill  rig)  and  the  condition  of  the  ground  such 
that  unexpected  movement  of  the  drill  rig  is  unlikely.  If  the  slope  of 
the  terrain  is  hazardous,  the  USAEC  project  officer  and  the  USAEC 
SES  Branch  will  be  contacted  for  the  selection  of  a  safe  drill  site. 

In  addition,  the  drilling  subcontractor  will  be  responsible  for  making  sure  that  all 
personnel  working  in  and  around  the  drill  rig  are  informed  of  the  location  of  the  kill 
switch  in  case  of  an  emergency.  The  kill  switch  will  be  tested  daily. 


9.5  Motor  Vehicles 

All  contractor/subcontractor  persoimel  must  comply  with  state,  local,  and  installation 
motor  vehicle  laws  and  regulations.  This,  in  addition  to  any  special  considerations 
pertaining  to  motor  vehicle  safety,  (i.e.,  current  or  anticipated  hazardous  road 
conditions)  will  be  addressed  by  the  HSO  at  the  daily  safety  briefings. 
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10.0  ADMINISTRATIVE 


10.1  Personnel  Authorized  Downrange 

Personnel  authorized  to  participate  in  downrange  activities  at  this  site  will  be 
reviewed  and  authorized  for  site  operations  by  the  HSO  and  the  HSS.  Authorization 
involves  completion  of  appropriate  training,  medical  examination,  and  review  of  the 
Ft.  Dix  HASP.  All  persons  entering  the  site  must  utilize  the  buddy  system,  and  check 
in  with  the  SOL  and/or  HSO  before  going  downrange. 

10.2  Health  and  Safety  Plan  Approvals 

By  their  signature,  the  undersigned  approve  this  HASP  for  applicability  in  the 
protection  of  the  health  and  safety  of  all  persons  entering  the  Ft.  Dix  site. 


Health  and  Safety  Officer  Date 


ABB-ES  Health  and  Safety  Manager  Date 
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10.3  Field  Team  Review 

All  on-site  personnel  will  be  required  to  sign  the  Health  and  Safety  Plan  Signature 
Sheet,  as  indicated  below  and  included  in  Appendix  B. 

Site/Project:  Ft.  Dix  RT/FS 

I  have  read  and  reviewed  the  HASP  and  understand  the  information  contained 
therein  and  will  comply. 


SECTION  10 


10.4  Medical  Data  sheet 

This  Medical  Data  Sheet  will  be  completed  by  all  on-site  personnel  and  will  be  kept 
in  the  Support  Zone  during  the  conduct  of  site  operations.  It  is  in  no  way  a 
substitute  for  the  Medical  Surveillance  Program  requirements  consistent  with  the 
ABB-ES  Corporate  Health  and  Safety  Program  for  Hazardous  Waste  Sites.  This 
data  sheet  will  accompany  any  personnel  when  medical  assistance  is  required  or  if 
transport  to  hospital  facilities  is  required.  If  more  information  is  required,  use  the 
back  of  this  sheet.  The  medical  Data  Sheet  can  also  be  foimd  in  Appendix  C. 
Medical  Data  Sheets  will  be  maintained  on  site  at  all  times. 
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MEDICAL  DATA  SHEET 

Project  _ 

Name 

Address  _ _ 

Home  Telephone  1_  ) _  DOB _  Height _  Weight _ 

In  case  of  emergency,  contact: _ 

Address _ 

Telephone  (  ^ _ 

Do  you  wear  contact  lenses?  (  )  Yes  (  )  No 

Allergies _ 

list  medication  taken  regularly 
Particular  sensitivities _ 

Provide  a  checklist  of  previous/recent  illnesses  or  exposures  to  hazardous  chemicals 


Name  of  personal  physician 


Telephone  { _ )[ 
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ABB-ES 

ABB  Environmental  Services,  Inc. 

C6H6 

CS2 

CHRIS 

COR 

CPR 

CRC 

CRZ 

benzene 
carbon  disulfide 

Chemical  Hazard  Response  Information  System 
Contracting  Officer’s  Representative 
cardiopulmonary  resuscitation 

Contamination  Reduction  Corridor 
Contamination  Reduction  Zone 

DNT 

DOT 

dinitrotoluene 

Department  of  Transportation 

eV 

electron  volts 

Ft.  Dix 

FS 

Ft.  Dix  U.S.  Army  Installation 

Feasibility  Study 

GPR 

Ground  Penetrating  Radar 

HASP 

HCS 

HMX 

HSM 

HSO 

HSS 

Health  and  Safety  Plan 

Hazard  Communication  Standard 
cyclotetramethylenetetranitr  amine 

Health  and  Safety  Manager 

Health  and  Safety  Officer 

Health  and  Safety  Supervisor 

IDLH 

immediately  dangerous  to  life  or  health 

LEL/O2 

lower  explosive  limit/oxygen 

MAG-1 

mg/m^ 

Magazine  Area  1 
milligrams  per  cubic  meter 

OSHA 

OVA 

Occupational  Safety  and  Health  Administration 
Organic  Vapor  Analyzer 
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PB 

PEL 

PID 

PPE 

ppm 

RDX 

RI 

RI/FS 

SCBA 

SOL 

ILV 

TNT 

TRADOC 

TRCLE 

USAEC 

USAEC-TS-S 

USEPA 

UV 

VOC 


lead 

permissible  exposure  limit 
photoionization  detector 
personal  protective  equipment 
parts  per  million 

cyclonite 

Remedial  Investigation 

Remedial  Investigation/Feasibility  Study 

self  contained  breathing  apparatus 
Site  Operations  Leader 

threshold  limit  value 
trinitrotoluene 

U.S.  Army  Training  and  Doctrine  Command 
trichloroethene 

U.S.  Army  Environmental  Center 

U.S.  Army  Environmental  Center  -  Technical  Support  Safety 

U.S.  Environmental  Protection  Agency 

ultraviolet 

volatile  organic  compound 


W0109310.080 


7134-03 


SOURCE:  DAMESAND  MOORE,  1993. 


9310013D(C) 


MAG-1  LOCATION  AT  FORT  DIX 
HEALTH  AND  SAFETY  PLAN 
FORT  DIX  RI/FS  MAG-1  AREA 

- ABB  Environmental  Services,  Inc.- 
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PROPOSED  MONITORING  WELL 
PROPOSED  SOIL  BORING 
CHAIN  LINK  FENCE 
DIRT  ROADS 
PAVED  ROADS 

STREAM  AND  FLOW  DIRECTION 


NOTES: 


1.  THE  BORING  LOCATIONS  DEPICTED  ARE  B/ 
ON  SOIL  GAS  RESULTS  AND  LOCATION  OF 
UST  AND  SEPTIC  TANK.  THE  LOCATIONS  A 
SUBJECT  TO  CHANGE  BASED  ON  RESULTS 
THE  GPR  SURVEY. 

2.  THE  PROPOSED  AREA  OF  INVESTIGATION  / 
EXPLORATION  WAS  SELECTED  BASED  ON 
HISTORICAL  AERIAL  PHOTOS,  THE  SOIL  GA 
RESULTS  AND  ANALYTICAL  SOIL  BORING  D 
FROM  DAMES  &  MOORE.  1993. 

3.  CAD  BASE  MAP  SOURCE:  FORT  DIX. 


SOIL  BORINGS.  AND  TEST  PITS. 

THIS  AREA  IS  THE  POTENTIAL  SOURCE 
AREA  FOR  THE  MAG-1  AREA. 

NOTES: 


1  THE  BORING  LOCATIONS  DEPICTED  ARE  BASED 
ON  SOIL  GAS  RESULTS  AND  LOCATION  OF 
UST  AND  SEPTIC  TANK.  THE  LOCATIONS  ARE 
SUBJECT  TO  CHANGE  BASED  ON  RESULTS  OF 
THE  GPR  SURVEY. 

2.  THE  PROPOSED  AREA  OF  INVESTIGATION  AND 
EXPLORATION  WAS  SELECTED  BASED  ON 
HISTORICAL  AERIAL  PHOTOS,  THE  SOIL  GAS 
RESULTS  AND  ANALYTICAL  SOIL  BORING  DATA 
FROM  DAMES  &  MOORE,  1993. 
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CAD  BASE  MAP  SOURCE:  FORT  DIX. 


CONTAMINANTS  IDENTIFIED  AT  THE 


I  I  I  o^  I 


fill 


W  ^ 

^ 

O 

w 


CM 

VD  I  I  I 


O 

I  OD  o  I 


I  r-  I  I  I 


I- 

l|a 


I  <Tk  I  VO  i  I 
CNJ  ^ 

CM 


(N 

•  •  (N 

CO  ro 
CM 


t-H  O  CX) 
CM  CM  CM 


(1) 

C 

0) 

N  0)  0) 

d  CJ  C 

0  0)  0 


tj 

w 

0 

•CJ 

x: 

0 

0 

0 

;Q 

N 

d 

>1 

rH 

0) 

•H 

u 

P 

p 

Xi 

u 

O 

d 

rH 

X 

>1 

(Q 

0 

0 

0 

0 

P 

f-H 

0 

U 

0 

0 

P 

a 

P 

(0 

1—1 

0 

rH 

0 

0 

0 

(d 

d 

P 

P 

p 

g 

d 

0 

fj 

U 

u 

P 

0 

P 

rH 

•iH 

0 

0 

e 

0 

p 

u 

0 

0 

0 

0 

0 

0 

U 

o 

P 

d 

u 

u 

(d 

d 

0 

o 

>•-1 

p 

N 

•H 

rH 

f-H 

0 

0 

P 

0 

•H 

P 

p 

U 

0 

0 

0 

TJ 

0 

c 

U 

f-H 

w- 

U 

.r1 

•H 

P 

P 

d 

•rH 

0 

0 

VM 

0 

0 

0 

O 

0 

O 

EH 

d 

d 

0 

•«H 

(d 

1 

fj 

cj 

ci 

0 

1 

•H 

•iH 

rH 

u 

C 

0 

rH 

1 

•H 

•H 

P 

d 

X 

i-H 

(0 

0 

0 

0 

rH 

f-H 

Q 

O 

Xi 

(d 

0 

d 

in 

Q 

Q 

0 

0 

0 

>1 

4J 

N 

0 

>i 

1 

1 

0 

}H 

0 

0 

o 

1 

I 

rH 

f-H 

TJ 

o 

re 

rd 

1—1 

0 

C3 

rH 

1— 1 

CM 

rH 

•H 

P 

f-H 

rH 

•H 

CO 

CO 

0 

U 

td 

d 

1 

P 

*H 

n 

0 

<d 

•P 

U 

0 

O 

>i 

Jh 

•• 

**• 

>1 

0 

•H 

*• 

0 

O 

< 

m 

u 

u 

w 

f-H 

f-H 

rH 

EH 

Eh 

tH 

X 

E^ 

f-H 

t-H 

CM 

O 

U 

X\ 

N 

CM 

X 

\HASP\CONID.WKt 


Table  7-1 

In  Case  of  Emergency 

Health  and  Safety  Plan 
Fort  Dix  RI/FS  MAG-1  Area 


Fire  Department: 

Military  Police: 

Ambulance: 

Fire  Prevention  Office: 

Installation  Safety  Office: 

On-Site  Medical  Facility 

USAEC  Project  Officer 

USAEC  Safety  and  Environmental  Services 
Branch: 

ABB-ES  HSM: 

ABB-ES  HSS: 

ABB-ES  HSO: 


911 

911 

911 

(609)  562-5484 

Dick  Campagna  -  Safety  Coordinator 
(609)  562-3754 

Walson  Army  Hospital  (609)  562-2695 

Mike  Svizzero  (410)  671-1508 

Wiiiiam  Houser 
(410)  671-4811  Work 

Cindy  Sundquist  (207)  775-5401  x3601 

Meg  MacLeod  (207)  775-5401  x3606 

Paul  Bolmer  (207)  775-5401  )^385 
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FORT  DIX  CONTRACTOR/SUBCONTRACTOR  RULES  AND  GUIDELINES 
FOR  SECURITY/FIRE  PROTECTION 
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Appendix  A 

will  be  provided  by  the  Fort  Dix  Installation  Safety  Office 
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APPENDIX  B 


HEALTH  AND  SAFETY  PLAN  REVISION  FORM 
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HEALTH  AND  SAFETY  PLAN  REVISION  FORM  -  FORT  DIX  RI/FS 


Revision: . 


ITEMS  REQUIRING  REVISION 


Existing  Text  or  Description: 


Required  Revision: 


Rationale: 


Approval:  Health  &  Safety  Officer _  Date: _ 

Health  &  Safety  Manager _  Date: _ 

Contracting  Officer’s  Technical  Representative: _ Date: _ 

Note:  Post  approved  revisions  in  front  of  Health  and  Safety  Plan;  use  numbered  continuation  sheets  as  necessary. 


ABB  Environmental  Services,  Inc. 


gsiootsD 


APPENDIX  C 


HEALTH  AND  SAFETY  FORMS  AND  DATA  SHEETS 

Health  and  Safety  Plan  Signature  Sheet 
Medical  Data  Sheet 
Accident  Report  Form 

Job  Safety  and  Health  Protection  OSHA  Poster 
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HEALTH  AND  SAFETY  PLAN  SIGNATURE  SHEET 


Site/Project:  Fort  Dix _ 

I  have  read  and  reviewed  the  HASP  and  understand  the  information  contained 
therein  and  will  comply. 


Name  Date  Name  Date _ 
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MEDICAL  DATA  SHEET 


Project  _ _ _ 

Name 

Address  _ _ 

Home  Telephone  (  _  DOB _  Height _  Weight _ 

In  case  of  emergency,  contact: _ 

Address _ 

Telephone  (  'I _ 

Do  you  wear  contact  lenses?  (  )  Yes  (  )  No 

Allergies _ _ 

List  medication  taken  regularly  _ _ 

Particular  sensitivities _ 

Provide  a  checklist  of  previous/recent  illnesses  or  exposures  to  hazardous  chemicals 


Name  of  personal  physician 


Telephone  X 


X 
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ABB  ENVIRONMENTAL  SERVICES  INC. 
ACCIDENT  REPORT 

SITE  INFORMATION: 

Site:  _ Job  Number: _ 

Location:  _ 

Location  of  Accident  (if  different  from  above): _ 

Did  injury  involve  ABB— ES  employee?: _  Subcontractor?: _  Other?: _ 


PERSONAL  INFORMATION: 


Name  of  Injured  Person:__ _ 

Address  of  Injured  Person: _ 

SSN: _ _ ^DOB: _ ^Marital  Status: 

Department: _ ^Date  of  Hire: _ 


ACCIDENT  INFORMATION: 


Date  of  Accident: _  Time  of  Accident: _ ^Weather  Conditions: 

Name  of  Witness: _ ^Telephone  No.: _ 

Address:  _ _ 


Accident  Category: 


Chemical  Exposure  [~]  Physical  Injury 

Motor  Vehicle  [P|  Fire 

Property  Damage  flisf): 

Other: 

Severity: 


Medical  Treatment  Q  Non-disabling  Disabling  |U|]  Fatality 

Estimated  Amount  of  Property  Damage: _ _ 


Classification  of  Injury: 


Heat  Burns 

Allergic  Reaction 

Lacerations 

Fracture 

Chemical  Burns 

Bites 

Punctures 

Dislocations 

Radiation  Burns 

Poison  Ivy 

Abrasions 

Nausea 

Toxic— Respiratory 

Heat  Stroke 

Sprains 

Headache 

— 

Toxic- Dermal 

Toxic- Ingestion 
Other: 

Cold  Exposure 
Blisters 

Bruises 

Concussion 

— 

Faint/Dizzy 

If  chemical  exposure,  list  all  possible  contaminants  of  concern: 


Part(s)  of  Body  Affected: _ _Degree  of  Disability: _ 

Date  Medical  Care  Received: _ Emergency  Service: _ ^Follow-up  Examination  Needed: 

Name  and  Address  of  Medical  Facility:  _ _ 


Name  of  Attending  Physician: _ Telephone  Number: _ 

Date/Time  Employee  went  back  to  work: _ ^Employee  on  Restricted  Duty? 

Estimated  Number  of  Days  Away  From  Work; _ 


CAUSE  OF  INJURY/ACCIDENT: 

Causitive  agent(s)  most  directly  related  to  accident  (e.g.,  object,  substance,  material,  machinery,  equipment, 
or  weather): _ 


Were  there  unsafe  mechanical/physical/environmental  condition(s)  at  the  time  of  the  accident?: 


Did  an  unsafe  act  contribute  to  the  accident?  If  yes,  specify: 


Did  personal  factors  contribute  to  the  accident  (e.g.,  improper  attitude,  lack  of  knowledge  or  skill,  slow 
reaction,  fatigue,  inattention,  or  horseplay.):^ _ _ 


ACCIDENT  PREVENTION: 

Level  of  Personal  Protective  Equipment  required  in  the  HASP: _ 

Was  injured  using  required  equipment?: _ .  If  not,  how  did  actual  equipment  differ  from  what  was 

required  in  the  HASP.  Describe:^ _  _  _ 


Was  personal  protective  equipment  required  in  the  HASP  adequate  for  site  conditions? 
If  no,  what  additional  equipment  was  needed?:^ _ 


What  can  be  done  to  prevent  a  re-occurrence  of  this  type  of  accident?  (e.g.,  ventilation,  machine  modification/  I 

guarding,  modification  of  work  practices,  or  additional  training.):^ _ _ _ j 

-i 

NARRATIVE:  | 

Provide  a  detailed  description  of  how  and  why  the  accident  occured.  Include  objects,  equipment,  tools, 
circumstances  of  assigned  duties,  weather,  etc.  Be  specific.: _ _ _ j| 


Signature  of  Preparer:^ _ _ _ ^Date: _ 

Signature  of  Site  Manager: _ _ _ ^Date: _ 

SEND  A  COPY  OF  THE  COMPLETED  FORM  TO  THE  MANAGER.  HEALTH  AND  SAFETY  -  PORTLAND.  ME. 


JOB  SMliriT&  IDDAIJlll 
PRO^IEOION 


The  Occupational  Safety  and  Health  Act  of  1 970 
provides  job  safety  and  health  protection  for  workers  by 
promoting  safe  and  healthful  working  conditions 
throughout  the  Nation.  Requirements  of  the  Act  include 
the  following; 


Employers 


All  employers  must  furnish  to  employees  employment  and  a  place  of 
employment  free  from  recognized  hazards  that  are  causing  or  are  likely  to 
cause  death  or  serious  harm  to  employees.  Employers  must  comply  with 
occupational  safety  and  health  standards  issued  under  the  Act. 


Employees 


Employees  must  comply  with  all  occupational  safety  and  health  standards, 
rules,  regulations  and  orders  issued  under  the  Act  that  appiy  to  their  own 
actions  and  conduct  on  the  job. 

The  Occupational  Safety  and  Health  Administration  (OSHA)  of  the  U.S. 
Department  of  Labor  has  the  primary  responsibility  for  administering  the 
Act.  OSHA  issues  occupational  safety  and  health  standards,  and  its 
Compliance  Safety  and  Health  Officers  conduct  jobsite  inspections  to  help 
ensure  compliance  with  the  Act. 


Inspection 


The  Act  requires  that  a  representative  of  the  employer  and  a  representative 
authorized  by  the  employees  be  given  an  opportunity  to  accompany  the 
OSHA  inspector  for  the  purpose  of  aiding  the  inspection. 

Where  (here  is  no  authorized  employee  representative,  the  OSHA 
Compliance  Officer  must  consult  with  a  reasonable  number  of  employees 
concerning  safely  and  health  conditions  In  the  workplace. 


Complaint 


Employees  or  their  representatives  have  the  right  to  file  a  complaint  with 
the  nearest  OSHA  office  requesting  an  inspection  if  they  believe  unsafe  or 
unhealthful  conditions  exist  in  their  workplace.  OSHA  will  withhold,  on 
request,  names  of  employees  complaining. 

The  Act  provides  that  employees  may  not  be  discharged  or 
discriminated  against  In  any  way  for  filing  safety  and  health  complaints  or 
for  otherwise  exercising  their,  rights  under  the  Act. 

Employees  who  believe  they  have  been  discriminated  against  may  file  a 
complaint  with  their  nearest  OSHA  office  within  30  days  of  the  alleged 
discrimination. 


Citation 


If  upon  Inspection  OSHA  believes  an  employer  has  violated  the  Act,  a 
citation  alleging  such  violations  will  be  issued  to  the  employer.  Each 


citation  will  specify  a  time  period  within  which  the  alleged  violation  must 
be  corrected 

The  OSHA  citation  must  be  prominently  displayed  at  or  near  the  place 
of  alleged  violation  for  three  days,  or  until  it  is  corrected,  whichever  is 
later,  to  warn  employees  of  dangers  (hat  may  exist  there. 


Proposed  Penalty 


The  Act  provides  for  mandatory  penalties  against  employers  of  up  to 
$1,000  for  each  serious  violation  and  for  optional  penalties  of  up  to 
$1,000  for  each  nonserious  violation.  Penalties  of  up  to  $1,000  per  day 
may  be  proposed  for  failure  to  correct  violations  within  the  proposed  lime 
period.  Also,  any  employer  who  willfully  or  repeatedly  violates  the  Act  may 
be  assessed  penalties  of  up  to  $10,000  for  each  such  violation. 

Criminal  penalties  are  also  provided  for  in  the  Act.  Any  willful  violation 
resulting  in  death  of  an  employee,  upon  conviction.  Is  punishable  by  a  fine 
of  not  more  than  $10,000,  or  by  imprisonment  for  not  more  than  six 
months,  or  by  both.  Conviction  of  an  employer  after  a  first  conviction 
doubles  these  maximum  penalties. 


Voluntary  Activity 


While  providing  penalties  for  violations,  (he  Act  also  encourages  efforts  by 
labor  and  management,  before  an  OSHA  inspection,  to  reduce  workplace 
hazards  voluntarily  and  to  develop  and  improve  safety  and  health  programs 
in  all  workplaces  and  industries.  OSHA’s  Voluntary  Protection  Programs 
recognize  outstanding  efforts  of  this  nature. 

Such  voluntary  action  should  initially  focus  on  the  identification  and 
elimination  of  hazards  that  could  cause  death,  injury,  or  illness  to 
employees  and  supervisors.  There  are  many  public  and  private 
organizations  that  can  provide  information  and  assistance  in  this  effort,  if 
requested.  Also,  your  local  OSHA  office  can  provide  considerable  help  and 
advice  on  solving  safety  and  health  problems  or  can  refer  you  to  other 
sources  for  help  such  as  training. 


Consultation 


Free  consultative  assistance,  without  citation  or  penalty,  is  available  to 
employers,  on  request,  through  OSHA  supported  programs  in  most  Stale 

departments  0.  labor  or  health.  A(|ft(ISTA  ARE/l  OFFICE 
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More  Information 

Additional  information  and 
copies  of  the  Act,  specific 
OSHA  safety  and  health 
standards,  and  other 
applicable  regulations  may  be 
obtained  from  your  employer 
or  from  the  nearest  OSHA 
Regional  Otfice  in  the 
following  locations; 


Atlanta,  Georgia 
Boston,  Massachusetts 
Chicago,  Illinois 
Dallas.  Texas 
Denver,  Colorado 
Kansas  City,  Missouri 
New  York,  New  York 
Philadelphia,  Pennsylvania 
San  Francisco,  California 
Seattle,  Washington 


Telephone  numbers  for  these 
offices,  and  additional  area 
office  locations,  are  listed  in 
the  telephone  directory  under 
the  United  Slates  Department 
of  Labor  in  the  United  States 
Government  listing. 


OSHA22oI«-L  tilj/)  (122-1 


William  E.  Brock,  Secretary  of  Labor 

U.S.  Department  of  Labor 

Occupational  Safety  and  Health  Administration 


Under  provltiont  of  TKIe  29,  Code  of  Federal  Regulations,  Part  1903.2(a)(1)  amployera  must  poet  this  notice  (or  a  facalmtte) 
In  a  conspicuous  place  where  notices  to  employees  are  customarily  posted. 
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CHEMICAL  HAZARD  RESPONSE  INFORMATION  SYSTEM 
(CHRIS)  DATA  SHEETS 


W0109310.080 


7134-03 


CHRIS  DATA  SHEETS  PROVIDED  FOR  THE  FOLLOWING: 


Acetone 

Alconox 

Bentonite:  Puregold  Gel 
Bentonite:  Puregold  Grout 
Benzene 

Carbon  Disulfide 

Chloroform 

Ethylbenzene 

Gasolines:  automotive  (<4.23  g  lead/gal.) 

1. 1- Dichloroethane 
tetrachloroethane 
trichloroethane 
methyl  isobutyl  ketone 

1.3- Dinitrobenzene 

2.4- Dinitrotoluene 
m-xylene 

Oils,  fuel:  1-D 

Oils,  fuel:  2 

Oils,  fuel:  2-D 

Oils,  fuel:  4 

Oils,  fuel:  5 

Oils,  fuel:  No.  1 

Oils,  fuel:  No.  6 

Oils,  miscellaneous:  lubricating 

o-xylene 

Portland  cement 
p-xylene 

Sodium  hydroxide 

trichlorofluoromethane 

toluene 

styrene 

hydrochloric  acid 
hexane 
sulfuric  acid 
methanol 
nitric  acid 

1.1. 1- trichloroethane 
cyclotetramethylenetetranitramine 
cyclonite 

1,3,5-trinitrobenzene 

lead 

isobutylene 
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ACETONE 


Common  Synonym* 

Dimetnyl  keJoo* 

Propanooe 

2-Propanone 


Floats  and  mixes  «»tth  water.  Flammable,  iiTitating  vapor  t$ 
produced. 


Stay  upwmd  and  use  water  spray  to  ‘'kfK)ck  down  vapor. 

Shot  oil  igrvhon  sources  and  cal  hr*  department.  Keep  people  away. 
Slop  drscharge  «i  pos*<>i*. 

Isolate  and  remove  drscharged  matenal. 

Awo«d  contact  with  houKt  and  vapor. 

Notrfy  local  health  and  poflohon  control  agenoei. 


flammable. 

Flashback  alortg  vapor  trail  may  occur. 

Vapor  may  explode  it  tgnited  m  an  ertclosed  area. 

Extir^gursh  with  dry  chemcai.  alcohol  loam,  or  cartoon  dioxide. 

Water  may  be  meHectwe  on  lee.  -  - 

Cool  exposed  conlamers  with  water. 


CALL  FOR  MEDICAL  AID. 

VAPOR 

Imtaitng  to  eyes,  nose  and  throat. 

II  inhaled,  may  cause  Oitlicult  breathirtg  or  loss  ol  consaousness. 

Move  to  fresh  *». 

\l  breathing  ha*  slopped,  gwe  amhcal  respeauon. 

If  breathing  is  {«hcu».  gwe  orygen. 

LIQUID 

Imtating  to  eyes. 

Not  imuting  to  skin. 

Exposure  if  in  eyes,  how  eyeiw*  open  and  Hush  with  plenly  ol  water. 


«.1  Flash  Point:  4*F  O-C.:  0*F  C  C. 

6.2  Flammable  Umits  In  Air  2.6%-12.a*k 

6.3  Fir*  Extinguishing  Agents:  Alcohol  foam, 

dry  chemical,  carbon  dioxide 

6.4  Fire  Extinguishing  Agent*  Not  to  be 

Used:  Water  in  straight  hose  stream  will 
scatter  and  spread  fire  and  should  not  be 
used. 

6.5  Special  Hazards  of  Combustion 

Products:  Not  pertinent 

6.6  Behavior  In  Fire:  Not  pertineni 

6.7  Ignition  Tempefalure:  869*F 

6.8  Electrical  Hazard:  Class  I,  Group  D 

6.9  Burning  Hate:  3.9  mm/nwn. 

6.10  Adiabatic  Flam*  Temperature: 

Data  not  available 

6.11  Stoichiometric  Air  to  Fuel  Ratio: 

Data  not  available 

6.t2  Flame  Temperature:  Data  not  available 


7.  CHEMICAL  REACTtVin 

7.t  Reactivity  With  Water.  No  reaction 
7Jt  Reactivity  with  Common  Materials:  No 
reaction 

7.3  Stability  During  Transport  Stable 

7.4  Neutralizing  Agents  for  Aeld*  and 

Caustics:  Not  pertinent 

7.5  Polymerization:  Not  pertinent 

7.6  Inhibitor  ol  Polymerfxatloo: 

Not  pertinent 

7.7  Molar  Ratio  (Raactant  to 

Product);  Data  not  available 

7.8  Reactivity  Group:  t8 


10.  HAZARD  ASSESSMENT  CODE 

(See  Hazard  Assessment  Hsndbook) 

a-p*q-r-s 


11.  HAZARD  CUSSIFICAHONS 

11.1  Cod*  of  Federal  Regulations: 

Flammable  IkjukJ 

11.2  NAS  Hazard  Rating  for  Bulk  Water 

Transportation: 

Category  Rating 

Fire . 3 

Health 

Vapor  Imtani .  ' 

Liquid  or  Sold  Imtant .  0 

Poisons .  0 

Water  Polulion 

Human  Toxioty .  ^ 

Aquatic  Toxicity .  f 

Aesthetic  Etteci .  ’ 

Reactivity 

Other  Cherrwcals .  '' 

Water .  2 

Self  Reaction .  0 

11.3  NFPA  Hazard  Classification; 

Category  Classification 

Health  Hazard  (Biuei .  ' 

Flammability  (Red) .  3 

Reactivity  (Yeiiowt .  0 


Water 

Pollution 


Dangerous  to  aquatic  life  m  Ngn  concentrations. 
May  be  dangerous  il  it  enters  water  intakes. 
Nobfy  local  health  and  poaubon  control  officials. 
I40lily  operalof*  of  nearby  water  Makes. 


1,  RESPONSE  TO  DISCHARGE 
(See  Response  Method*  Handbook) 
Issue  warning-high  flammability 
Disperse  and  flush 


3.  CHEMICAL  DESIGNATIONS 

3.1  CG  Compatibility  Class:  Ketone 
12  Formula;  CH.iCOCHa 
3J  IMO/UN  Designation:  3.t/1090 

3.4  DOT  ID  Moj  1090 

3.5  CAS  Registry  No4  67-64-1 


2.  LABEL 

2.1  Category;  Flammable  liquki 

2.2  Class:  3 


4.  OBSERVABLE  CHARACTERISTICS 
4.1  Phy*ica<  State  (at  ahlpped):  Liquid 
4J2  Color  Cotorles* 

4J  Odor  Sweehsh:  pleasant  resembling  thai 
of  fwint  or  truiU  pungent;  sharp, 
perwtrating  residual:  katorve.  pleasant. 
norwesWual 


5.  HEALTH  HAZARDS 

5.1  PWMMI  PfOlteMv*  EquKwiwnt  Ogw  VMW  uritM  w  »■»(»»<)  ma»;  .*nWM  tutu* 

gloves;  chemical  salely  goggle*  or  lace  splash  shield. 

5.2  Symptom*  Foflowing  Exposure:  INHALATION:  vapor  irritating  to  eyes  and  mucous  r^anes. 

Js  as  an  anesthetk:  W  very  high  concentrat^ns.  INGESTION;  Ww  order  ol  tox«ty 

eniaimg  to  mucous  membrane*.  SKIN:  prolonged  excessive  contact  cause*  defattmg  ol  the  skin. 

possibly  leading  to  dermatiti*,  n  . 

<  Treatment  of  Expoaura:  INHALATION:  if  victim  is  overcome,  remove  to  fresh  air  and  call  * 

physwan:  adnsmster  artifioal  respeabon  if  breathWg  is  irregular  or  stopped.  t^ESTlON:  if  vi^m 
to^towed  large  amounts  and  is  consoous  and  not  having  convulsions.  aWuc*  vomiung  and 
get  medKal  hel^omptly;  no  speafic  anlWot*  known.  SKIN:  wash  well  with  water.  EYES:  flush 
^th  water  vnmediaiely  lor  at  least  15  met.  Consurt  a  physician. 

5.4  Threshold  Limit  Value;  750  ppm 

5.5  Short  Term  Inhalation  Limit*:  1000  ppm  for  30  mm. 

5.6  Toxictty  by  Ingestion:  Grade  1;  LOm  5  lo  15  g/kg  (dog) 

5.8  vlplJl^Hrrilaniaweteflstte  II  present  m  high  concentrations,  vapors  cause  moderate 
mtation  ol  the  eyes  or  respsatory  system.  EHect  is  temporary.  ^  .bin 

5  9  Liquid  or  SoHd  Irritant  Charaetartstlc*:  No  appreciable  hazard.  Pradcally  harmless  to  the  skin 
because  it  is  very  volaule  and  evaporates  qowkly  horn  the  stun. 

5.10  Odor  Threshold:  100  ppm 

5.11  lOLH  Value:  20000  ppm 


8.  WATER  POLLUTION 

8.1  Aquatic  Toxicity: 

14.250  ppm/24  hr/sunfish/killed/tap  water 
13.000  ppm/48  hr/mosQuilO  lish/TL*/  turbid 
water 

8.2  Waterfowl  ToxIcHy;  Not  pertinent 

6.3  Biological  Oxygen  Demand  (BOO): 

(Theor)  122%.  5  days 

6.4  Food  Chain  Concentration  Potential: 

None  noted 


SHIPPING  INFORMATION 


9.1  Grade*  of  Purity;  Technical:  99.5%  plus 

0.5%  water  Reagent  99.5%  plus  0.5% 
water 

9.2  Storage  Temperature:  Ambient 

9.3  Inert  Atmosphere:  No  requremeni 

9.4  Venting:  Open  (flam*  arrester)  or 

pressure-vacuum 


12.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

12.1  Physical  SUt*  at  15  C  and  1  atm: 

UquW 

12.2  Molecular  Weight  58.08 
12J  Boiling  Point  at  1  atm: 

133*F  56.1  C  329.3  K 

12.4  Freezing  Point 

_138-F  -94.7  C  178.5  K 

12.5  Critical  Temperatur*: 

455'F  235  C  508  K 

12.8  Critical  Pressure: 

682  pSia  46.4  atm  4  70  MN/m- 
12.7  Specific  Gravity; 

0.791  at  20  C  |ikju»d) 

12.6  Liquid  Surface  Tension:  Not  pertinent 

12.9  Liquid  Water  Intertacisi  Tension: 

Not  pertinent 

12.16  Vapor  (Gas)  Specific  Gravity:  2.0 

12.11  Ratio  of  Spedflc  Heat*  of  Vspor  (Gas); 

1.127 

12.12  Latent  Heat  ol  Vaporization: 

220  Btu/lb  122  cai/g 
5.11  X  10- J/kg 

12.13  Heat  of  Combustiorc  —12.250  Blu/ib 

—6806  cal/g  “285  0  X  10  *  J/kg 

12.14  Heat  of  Deeompoailioo:  Not  pertinent 

12.15  Heat  of  Solution;  Not  pertment 
12.18  Heat  of  Polymenzation:  Not  pertinent 
12J5  Heat  of  Fusion:  23.42  cal/g 

12.26  Umiting  Value:  Data  not  available 

12.27  Reid  Vapor  Presaurt;  7  25  ps«a 
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ACETONE 


12.17 

SATURATED  LIQUID  DENSITY 

Temperature  Pounds  per  cubic 
(degrees  F)  foot 


12.18 

LIQUID  HEAT  CAPACITY 


Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

34 

.507 

36 

.508 

38 

.508 

40 

.509 

42 

.510 

44 

.511 

46 

.512 

48 

.513 

50 

•  -  .514 

52 

.514 

54 

.515 

56 

.516 

58 

.517 

60 

.518 

62 

.519 

64 

.519 

66 

.520 

68 

.521 

70 

.522 

72 

.523 

74 

.524 

76 

.525 

78 

.525 

80 

.526 

82 

.527 

84 

.528 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 


12.20 

LIQUID  VISCOSITY 


Temperature 
(degrees  F) 


British  thermal 
unit-inch  per  hour- 
square  foot-F 


Temperature 
(degrees  F) 


12.21 

SOLUBILITY  IN  WATER 


12.22 

SATURATED  VAPOR  PRESSURE 


Temperature 
(degrees  F) 


12.23 

SATURATED  VAPOR  DENSITY 


Pounds  per  100 
pounds  of  water 


Temperature 
(degrees  F) 


12.24 

IDEAL  GAS  HEAT  CAPACITY 


Pounds  per  square 
inch 


.245 

.35^ 

.50 

.69 

.BSi 

1.291 

1.719 

2.260 

2.935 

3.770 

4.791 

6.029 

7.516 

9.290 

11.390 

13.850 

16.720 

20.060 

23.890 

28.290 

33.300 

38.980 


Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


,00302 

.00426 

.00590 

.00804 

.01079 

.01427 

.01862 

.02399 

.03056 

.03851 

.04803 

.05934 

.07266 

.08823 

.10630 

.12710 

.15090 

.17800 

.20860 

.24310 

.28170 

.32460 


Temperature 
(degrees  F) 


British  thermal  unit 
per  pound-F 
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Ono  Norjr'  A/limjior  •  . 

Arlington  Hoighio* 

(r08)  3ft5-4COO  •  "olei  ■**  '  ? 
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MmiM.  lAFETT  MTA  UOT 


Nty  U  ui«d  to  eo«0ly  with  OtHA>o  Hoiard  Co^nUotlon  gtondord. 
ad  crt  Idio.iaoo.  ttondopd  be  eentulted  for  ibocftfc 

reoulroaonte. 


ysOOUCT  MMCIt  VCUOOLD  OIL 


••OtiOB  Z 


Monufeeturor's  Hoiie  b  Addrote: 

AMPleen  Colloid  Cenpony 

1100  Vast  thure  Drive 

one  north  Arlinoton 

Arliniten  Htfihta,  lUinoit  MOOA 


Oooo  1  of  3 


■aorfMiey  Tolepbono  ■lalRr:  7H*3f2~bd00 
Telephone  Niwber  for  Inforoetionj  708'SW*4*00 
Dote  Prepared!  April  28|  1993 


Hatordouo  Coapenento 

(ipeelfie  Chenieel  Identity:  Co«Mon  Naae(o)} 

cryotollino  Ouartt  CAM  1A10a»M»7 
tnaturolly  oeeurrtng  eenteatnont) 

teepfroble  cryetolUne  Ouorti 

preeent  (TUA) 
propeaed  (TWA) 


OIHA  PEL 


Other  Liaita  X 

AC8IH  TLV  baeoMcnded  (optional) 


0.1iH/(^  0.1at/a’  TWA  SOuo/a^  TWA 


SOui/0^  TWA 


Nuioence  ouot 

-  Rcepfreble 
•  Total  Duet 


Sat/i^ 

ISm/iP 


Siif/a? 

lOaa/ir 


ilidSJIeei”?  thS  JaJSiSMnioit;  of  oryataUina  ailioa  to  huaana.  lAAC  el.aaif ieation  2A. 


Choafeal  None!  lentonite  Clay  CIOOX) 
Cheaigal  Poaily:  natural  n  naral, 


CAC  Me  •  1302-78*9  lentonite  ia  on  the  T8CA  inventory.  „  ^ 

POAnULA!  naturally  occurring  hydrated  iluainoailioate  of  aodiua,  **i*’“"»  ^ 

npPA/Hnil:  Health  •  1,  fire  *  0,  neactivity  ■  0,  Ipeotfio  Hagard  •  tee  faetion  VI 


Dot  Claao!  not  gogulated 


AMERICAN  COLLOID  COMPANY 


PRODUCT  M3UCBI  PURIOOLD  OIL 


One  Norm  Arhr.yie  •  *‘ 

Aflinfiien  Ncig^io, 

(?0fl)  39?-4600  •  i?iO^  .T' 
Hx  (708)  &08-6IB8 
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■•ntloR  XII  iRMicM/cifTniTi  cuicmiMies 


loUtni  Pefnt  *  Not  AwUetblo 

Vopor  Prtoourt  (m  Hf.)  *  Not  Appltetb(o 
Vopor  Donofty  (AIR  >  1}  -  Not  Applietble 
•olubIMty  tn  Motor  •  Ho|lt|fb(t 

Appooroneo  ond  Odor  ■  Nolo  iroy  to  buff 


Ipoefffe  firovlty  (H^o  ■*  1} 

Nottfnf  Oetnt 

Ivoperatten  Roto  (Butyl  Aeotote  :  1) 
poHdor  or  9ranulti«  odorlott 


2.5 

Not  AppUeable 
Not  AppUeoblo 


■•OtlOM  Z¥ 


rxRi  i»  BP&ocxai 


Moth  Point  (Nothod  Uood)  •  Not  Applicable 

PleMMblo  Llafta  -  Not  AppUeebla  IIL-  •  URL*  • 

Ixtingulabfni  Nadia  •  Not  Apptleable 

Rpoola!  fire  PlfNtlng  Pr»eedurea  •  Inar'^nle  Nlnorol/Moft*F loanable 
Unuaual  ^Ire  and  Ixplof  n  Hazarda  •  Not  ^lleable 


MotioaT 


mOflfmOESA 


Btabfllty  Unatablo  «  Condi 1 1  one  to  Avoid  -  None  Known 

Itable  •  X 

inooMpatlblltty  (Noterlala  to  Avoid)  *  None  Known 
HazardouB  Deeoaipoaltlon  or  Byprodueta  *  None  Known 

Nazardoua  Polyawrltatlen  Nay  Occur  •  conditlono  to  Avoid  •  None  Known 

will  Not  Occur  •  X 


Route(a)  of  Intry:  tnbalatlont  Yea  Ikint  No  Iniaatlonf  No 

Health  Hazards  (Acuf  and  Chronic)  •  Nay  cauae  delayed  reapiratery  diaeate  If  duat  Inhaled  over  a 

prolonied  period  of  tine. 

CarolneRonr  tyi  NTP7  No  lARC  Nonographa?  Yea  OSKA  Regulated?  No 

lARC  Nenographa  on  the  aval  nation  of  the  Carcinogenic  Riak  of  Chenlcala  to  Huawna 
(velUM  42,  1PB7)  concludea  that  there  fa  "United  evidence"  of  the  earelnogenfclty 
of  eryatalllne  atllca  to  hunana.  lARC  claaaff Icatian  2A. 

■Igna  and  Cynptena  of  Rxpeaure  -  Exceaalve  Inhalation  of  duat  nay  raault  tn  ahortneaa  ef  breath  and 

reduced  pulmonary  function. 

Nedtoal  conditlena  fienerally  Aggravated  by  ixpoaure  •  Individuala  with  pulmonary  and/or  reapiratory 

dlaoaae  including  but  not  limited  to  aathna 
and  bronchltfa  ahould  be  precluded  from 
expooure  to  duat, 

Rnergeney  and  Flrat  Aid  Proceduroa  •  Byea  *  fluah  with  water. 

-  creaa  fnhalatlen  ef  duat  -  Remove  to  freah  air;  give  oxygen  or 

artificial  reap! rat  Ion  If  neceaaary; 
get  medical  attention. 
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••otioa  Tcz  VBBdiTVXcan  wtm  iafb  wiWBLmi  and  mi 


•ttfM  to  b«  Token  In  Cote  Hotorlol  U  Releooed  or  Ipilled 


Voeuua  If  petelblt  to  ovoid  ponerotlng 
oirberno  duoti  Avoid  broothinfl  duot> 
voor  on  opprovod  rooptrotor.  Avoid  oddino 
Motor,  the  product  ulU  become  oHppery 
Mhen  Hot. 


uooto  DUpoeol  method  -  foUcu  federol,  ettte  end  loeel  re»ulotlone  for  ooUd  Mooto. 
Pr.MUCI»»  t.  I.  T.k«,  in  .Mttn,  .n.  .»rln,  • 

■oy  bo  oxeeedod. 


eth4 


oeoutlene  -  lllppery  Mhen  wot. 


MotittMlZZZ 


loepirotory  Protoetlon  (Ipooffy  Type)  •  OIHA  otondord  1910.13A  or  ANSI  288.2-1980  opeelffeetlon. 
venti lotion 


•  leeol  Ixhouet  •  Ac  eppropriote 

•  Noohonleol  (Oenorol)  •  Ao  eppropriote 
Protective  Oleveo  •  Not  Requlrod 

Other  Protective  Clothing  or  iqulpment  •  hone  _ 

Uerk/Hyglenic  Proctleot  -  Uoo  i®®d  houoekeoping  prootloee 


Ipoolol 

Other 

lye  Protect I on 


None 

None 

Rocomiendod 


Th>  tnfaraotion  herein  hoo  been  eonpllod  from  oourcei  believed  to  be  rolleble  end  lo  occurote  to 
the  boot  of  our  knoHledgo.  MoMever.  Amerlcon  Colloid  Cempony  einnet  give  ony 
Infermotlon  from  other  eourcetf  end  expreooly  deet  not  moke  ony  Morrontleo,  nor  eotumeo  ony 
lloblllty,  for  Ito  uoo. 


AMERICAN  COLLOID  COMPANY 


One  Nor'.li  Artinyio'  • 
Arlin^len  Heights,  ilihc,.'.  • 
(r08)3M-4800  •  ^ile«  i*' 
Fax  (708!  S0«-6t88 


MTCIIAL  MFETY  MTA  MEET 


May  be  uaad  te  eei^ply  wfth  OINA'a  Hatard  Ce«aun<eatfen  Standard. 
89  CFS  1910.1800.  Standard  wiat  ba  aenaultad  for  apectfle 
raqulraaienta. 
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PEODUCT  MAICBS  VURIOOLD  OEODT 


ease  1  of  3 


MetiOB  Z 


Manufacturer* a  Naae  I  Addrtaai 

Aserlcan  eellefd  COMpany 

1300  Meat  Shura  Drive 

One  North  Arlington 

Arlington  Hoighta.  Illinois  40004 


Martamy  TalaNMM  70E'398*4400 

Talephena  Nuaber  for  tnfarnatieni  708>392*4400 
Data  Freparadi  April  21.  1993 


Naaardoua  Copponenta 

(Specific  chcpical  Identity:  Coaaten  Naao(a)) 

OSHA  Ml 

ACalH  TLV 

Other  Lipits 
Reeoppended 

t 

(optional) 

eryatalline  Ouarta  CAS#  1480l*40*7 
(naturally  occurring  eontaainant) 

• 

• 

a-AX 

Reapirable  Crystalline  Ouarta 

NietH 

present  (TUA) 

O.ipg/o^ 

O.lpg/p’  TWA 
■ 

SOug/B^  TWA 

<2X 

propoead  (THA) 

50ug/P^  THA 

• 

• 

Nuisance  Dust 

•  Reapi rable 

•  Total  Oust 

Sng/i? 

ISpg/ar 

9pC/^ 

lOpg/n' 

• 

p 

■MUilMB 

Thia  clay  product  contains  a  aaiall  ancunt  of  crystalline  silica  uhich  pay  eauee  delayed  raapiratory 
diaeaae  if  inhaled  over  a  prolonged  period  of  tips.  Avoid  breathing  duat.  Uaa  NIOSH/MSHA  apprevad 
reapirater  uhera  TLV  for  cryatalMne  ailica  pay  be  excaadad.  lASC  Nonegraphs  on  the  evaluation  of 
tho  carcinogenic  Sisk  of  Chomicala  to  Humna  (voluaw  42.  1907)  ccncludee  that  there  is  "lipitad 
evidence"  of  the  carcinegenieity  of  cryatalMne  ailica  te  hunant.  lARC  elaeaif icatien  8A. 


aaOPUCT  tPINTlFlCATtOM 


Shopical  Nano:  lentenite  Clay  (lOOX) 

^hopical  fapilyi  Natural  Mineral.  Mentpcri I Ionite 
CAS  No.:  1302>78*9  Oentonite  is  on  the  TSCA  invantcry. 

FORMULAS  Naturally  occurring  hydrated  alupinosilicata  of  sediup.  caleiup.  pagneaium,  and  iron 
NFPA/KMiSs  Health  -  1.  Fire  •  0,  Reactivity  •  0.  specific  Hosard  •  tee  Section  vi 
Dot  eiaaa:  Not  Regulated 


AMERICAN  COLLOID  COMPANY 


PAODUCf  VAIOEl  PURBOOLD  GROUT 


One  NeMM  Arlin^to  •  • 
Arlinglon  MBifli'is,  ‘ 

1706)  392-4000  •  ole/ i " 
rtii  (rOBi  S06-6:86 
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•MtiOB  XZX 


PSZ8IC1L/ 


•.iiin.  F.!»<  ■ «« nKiii'.s;"'"' ” 

;SJr  !»!«”<"  !*i> :  K*  «»«"  ■  ’> 

A^artnsli  Ina'^Mer  •  »i?t'5r*v  t»  fcuff  paadar  ar  iraftolaa,  edaftaaa 


••etloB  XT 


•  2a5 

•  Net  Appliceblt 

•  Net  Applieible 


PUeh  Peint  (Pethod  Ueed)  •  M®t  ‘^llMhle  LtL*  • 

rleaMble  LfBite  •  fpp  ejb  e  lil 

iKtinggiehinf  P#dU  ■  AppUeeble  , 

Ipeefil  Pfre  ff|ht1nN  Preeedupee  •  Ineppenje  M!ntP*l/Nen  Pleppiblb 
Unueuil  PIp*  And  Expleeiefl  Htiarde  -  Not  Appneablt 


Condtttone  te  Avefd  *  None  Kneiin 


Stebllfty  Uneteble  -  CondJtfone  te  Avefd 

•tebtf  *  X 

ineoMatfbfllty  (Pettrlele  to  Avoid)  •  None  Known 
Hoterdeuo  Doeonpooltlen  op  lyppodueto  •  None  Known 


Noiopdouo  Polyaapixotlon 


Nay  Oeeup 
UiU  Net  ooeup 


Cenditlena  te  Avoid  -  None  Known 


MfltiOB  TX 

!M5?h“H.MPdr(Acuta  ond’chJiSlJr*  H.I*Sowa.  delay^'ploplpKopy  dfioaor??*dln’fnhalod  ovop  a 

prelentad  period  of  tloe. 


Carelnoienleltyt 


NTP?  Ne 


lAKC  Nonogpaphtf  Yea  0$NA  Kepulated?  No 


lAtc  Nonooraoha  on  the  evaluation  of  the  Carelnogenlc  Nlak  of  Chajleala  to 
IJJluHS  Rsr)  eon^udta  that  there  la  "U-lted  evidence-  of  the  eapolnogenlelty 
of  cpyatalllne  allico  to  hucianaa  lAIC  elaaalf Ication  2Aa 

and ......  a. . . . . . . 

,ad,aa.  C.,-..l.na  ...ara.l,  ...raaa.ad  ...a.-.  •  »!«!«’' 

and  bronchitic  thou Id  bo  proeiudtd  from 
txpoauro  to  duat. 

KMPgency  and  Plpot  Aid  Procedupoa  •  5]:”,',JJ;|Stiirof*dSi  ■  Hoaove  te  freah  air;  give  owygen  or 

■rtiflelal  reaptratlon  if  neceaaary; 
got  laedieal  attentlona 
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Ono  NofJn  Afhn^JOr  ■ 
Arlington  Hcjgh'.s.  i'I.ric::. 
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•MtiOB  YZZ  WtlCAOTiaMg  TCB  lAn  AID  im 


Sttpt  to  b«  Takan  In  Cate  Material  fa  Ralaaaad  or  Spilled  *  VacMum  If  poaalbla  to  avoid  peneratlns 

airborna  duet.  Avoid  breathini  duet. 

Wear  an  approved  reapirater.  Avoid  addins 
Hater,  the  product  Mill  become  alippary 
Hhen  Met. 

Uaata  olapeaal  Method  -  Follow  federal,  state  and  local  regulatlena  for  solid  waste. 

Pracautlens  to  Be  Taken  in  Handling  and  Storing  *  Avoid  broathing  dust,  use  NtOSH/NSHA  approved 

respirator  uhere  TIV  Halts  for  Crystalline  Silica 
may  bo  axoeeded. 


Othar  Praeautlens  -  Slippery  when  wet. 


isMstloa  Yzzz 


loapiratery  P>otaetlon  (Specify  Type)  •  OSHA  standard  1910.134  or  ANSI  3II.3-19I0  spoclfieatlon. 

Ventilation  •  Local  Sxhaust  -  As  appropriate  tpoeial  •  None 

•  Naehanioal  (oeneral)  •  Aa  appropriate  Other  *  Nona 

Mrotectlve  fileves  •  Not  saqulred  lye  Protection  •  Raeoamondad 

Other  Proteetive  Clothing  or  Iquipaent  •  None 

Werk/Hygianie  Praetlees  •  Uae  good  heusokeeping  praetieea. 


The  information  heroin  has  been  compiled  from  aeureas  bollavad  to  bo  rtllable  and  ie  aecurata  to 
the  boat  of  our  knowledge.  However,  Amerlean  Colloid  Company  cannot  give  any  guarantees  regarding 
information  from  other  aoureas,  and  axprasaly  dees  net  make  any  warranties,  nor  assumes  any 
liability,  for  its  use. 


BENZENE 


Comnion  Synonym*  I  Watery  Hqoid  Cotories* 


Gasoltne*lik*  odor 


Floats  on  water.  Flamrruible.  irritating  vapor  t$  produced.  Freezing 
point  I*  42*F. 


Avoid  contact  witri  liquid  and  vapor.  Keeo  peopt#  away. 
Wear  goggtes  and  seH-contatnad  breathing  apparatus. 
Shut  off  ignition  sources  and  calf  fir*  depanment 
Stop  discnarga  rf  possible. 

Stay  upwind  and  us*  water  spray  to  “knock  down"  vapor. 
Isotat*  and  remove  discharge  material. 

Notify  locaJ  health  and  polKjiion  control  agencies. 


FLAMMABLE. 

Rashback  along  vapor  trail  may  occur. 

Vapor  may  explode  if  ignited  m  an  enclosed  area. 

Wear  goggles  and  self-contained  breathing  apparatus. 
Extngoish  with  dry  chemical,  foam,  or  cartxm  dioxide.-^ 
Water  may  be  ineffective  on  fire. 

Cod  exposed  containers  with  water. 


CALL  FOR  MEDICAL  AID, 

VAPOR 

Irritating  to  eyes,  nose  and  throat  _ _ _ 

If  inhaled,  will  cause  headache,  difficult  breathing,  or  loss  of  consooosness. 
Move  to  fresh  av. 

If  breathing  has  stooped,  gw*  amfiaaJ  respiration. 

II  breathing  it  difficult,  gwe  oxygen. 

UQUID 

imuting  to  skin  and  eyes. 

Hannful  if  swallowed. 

Remove  contammaied  dotNng  and  shoes. 

Flusn  affected  area*  vnin  plenty  ot  water. 

IF  IN  EYES,  hold  eyeWs  open  and  flush  with  plenty  of  water. 

IF  SWALLOWED  and  victim  .*  CONSCIOUS,  have  vicbm  dfink  water 
or  mtik. 


HARMFUL  TO  AQUATIC  UFE  IN  VERY  LOW  CONCENTRATIONS. 
I  May  be  dangerous  if  it  enters  water  intakes. 

Waier  l  I^^fy  (ocai  Maith  and  wiidkf*  officials. 

Pollution  I  operators  of  nearby  watar  intakes. 


6.  FiRE  HAZARDS 

8.1  Flashpoint  12’FC.C. 

8.2  Flammabl*  Limit*  In  Air  1.3%-7.9% 

8.3  Fir*  Extinguishing  Agents:  Dry  chemcaJ. 

foam,  or  carbon  dioxide 

8.4  Fk*  Extinguishing  Agents  Not  to  bo 

Used:  Wafer  may  be  ineffective 
8J  Special  Hazards  of  Combustion 
Products:  Not  pertinent 

8.8  Behavior  In  Fire:  Vapor  is  haavier  than  air 
and  may  travel  considerable  datanca  lo  a 
source  of  ignition  and  flash  back 

8.7  Ignition  Tempefature:  109rF 

8.8  Electrical  Hazard;  Class  I.  Group  0 

8.9  Burning  Rate:  6.0  mm/min. 

8.10  Adiabatic  Flame  Temperaturr 

Data  not  avaiiable 

8.11  Stoichiometric  Ak  to  Fuel  Ratio: 

Data  not  avatiabia 

6.12  Flam*  Temperature:  Data  not  availabie 

7.  CHEMICAL  REACnVin 

7.1  Reactivity  With  Walar  No  reaction 

7.2  Reactivity  with  Common  Materials:  No 

reaction 

7J3  SUbUlty  During  Transport  StabI* 

7.4  Neutralizing  Agents  for  Adds  and 

Caustics:  Not  pertinsnt 

7.5  PofymertzaUon:  Not  pertinent 

7.6  Inhibitor  of  PolymorizaHon: 

Not  partinant 

7.7  Molar  Ratio  (Reactant  to 

Product):  Data  not  avaiiabi* 

7.8  Reactivity  Group:  32 


t  RESPONSE  TO  DISCHARGE 
(See  Response  Method*  Handbook) 
Issue  warning-high  flammabiWy 
Restrict  access 


3.  CHEMICAL  DESIGNATIONS 
XI  CG  Compatibility  Class:  Aromatic 
Hydrocarbon 
X2  Formuta:  C«H» 

X3  IMO/UN  Ooslgnation:  3.2/1 1 14 
X4  DOT  ID  No.' 1114 
X5  CAS  Regialry  Noj  71-43-2 


Z  LABa 

XI  Category:  Flammabl*  K 


4.  OBSERVABLE  CHARACTERISTICS 

4.1  Physical  State  (a*  shipped):  Liquid 

4.2  Color  Coiortess 

O  Odor  Aromatic;  rather  pleasant  aromatic 
odor  charactaristic  odor 


L  WATER  POaimON 

XI  Aquatic  ToxtcHy: 

S  ppm/6  hr/mirmow/lathal/diitilled 
watar 

20  ppm/24  hr/sunfish/TI../tap  water 
X2  Waterfowl  Toxicity:  Data  not  availabia 
8.3  Blologleal  Oxygon  Demand  (BOO): 

1.2  fb/fb.  10  day* 

X4  Food  Chain  Concsntratlon  Potsntisl: 


S.  HEALTH  HAZARDS 

XI  Personal  Protective  Equipment  Hydrocarbon  vapor  canister,  supplied  air  or  a  hose  mask; 

hyProcarborwnsoluble  rubber  or  plastic  gloves:  cb*mic*l  goggles  or  lac*  splash  shield: 
hydrocarbon-insokibi*  apron  such  as  oeoprsns. 

X2  Symptoms  Following  Exposuro:  Oizzin***.  exotaboa  paMor.  followed  by  flushing,  weakness. 

headache,  breathiessn#**.  chest  constriction.  Coma  and  possibis  death. 

X3  Treatment  Of  Exposure;  SKIN:  flush  wim  water  followed  by  soap  and  water  remove 

contammaied  dothmg  and  wash  skin.  EYES:  flush  with  plenty  of  water  until  subsides. 

INHALATION:  remove  from  exposis*  immedistefy.  Cafl  a  physician.  IF  breathing  is  megular  or 
•topped,  start  resuadtaiion,  administer  oxygen. 

X4  Threshold  Limit  Vskie:  10  ppm 

X5  Short  Term  Inhalation  UmKa:  75  ppm  for  30  min. 

X8  Toxicity  by  Ingestion:  Grade  3;  LO»q  »  50  to  500  mg/kg 
X7  Late  Toxldty:  Leukemia 

X8  Vapor  (Caa)  kritant  Charactertsttes:  H  present  in  Ngh  concentrations,  vapor*  may  cause 

xriution  of  eyes  or  respiratory  system.  The  effect  is  temporary. 

X9  Uquld  or  Solid  Irritant  Charaetarlatica:  Minsnom  hazard.  If  ap«*d  on  dothmg  and  allowed  to 
rernain.  may  cause  smarting  and  reddening  of  the  skin. 

X10  Odor  Threahold:  4.68  ppm 

XII  tOLH  Value:  2.000  ppm 


9.  SHIPPING  INFORMATION 

9.1  Grades  of  Purity: 

Industrial  pur* - 99-f% 

Thiophene-free - 99  -►  N 

Nitration  - 99 -I- % 

Industrial  90% - 85  +  % 

Reagent  — 99  •f% 

9Jt  Storage  Temperature:  Open 
9  J  Inert  Atmosphere:  No  requirement 
9.4  Venting;  Pressure-vacuum 


10.  HAZARD  ASSESSMENT  CODE 
(See  Hazard  Aaa«sm*nt  Handbook) 
A-T-U-V-W 


U.  HAZARD  CLASSIFICATIONS 

11.1  Coda  of  Fedaral  ReguUttona: 
Flammable  liquto 

11J1  NAS  Hazard  Rating  for  Bulk  Water 
Transportation: 

Category  Rating 

Rr* _ _ -  3 

Health 

Vapor  Irritant - - -  1 

Liquid  or  Solid  imtam - -  i 

Poisons -  3 

Water  Pokition 

Human  Toxiaty . — - 3 

Aquatic  Toxiaty -  1 

■  Aesthetic  Effect -  3 

Reactivity 

Other  Chemical* -  2 

Water - -  1 

Seif  Reaction -  0 

11 J  nFPA  Hazard  Oaaaiflcation: 

Category  CUasiflcatton 

Health  Hazard  (Sloel -  2 

Flammabrtity  (Red) -  3 

Reactivity  (Yellow) - - 0 


12.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

1X1  Physleal  State  at  15*C  and  1  atm: 

Liquid 

1X2  Molecular  Waight  78.11 
1X3  Boiling  Point  at  1  atnc 

176*F  .  80.  rC  .  353.3-K 
1X4  Freezing  Poinb 

4X0’F  -  5.S-C  -  278,rK 
1X5  Critical  Tsmperaturt; 

55X0*F  -  288.9‘C  -  562.1*K 
1X8  Crfticat  Pressure: 

710  psia  «  48.3  atm  -  4.89  MN/m> 
1X7  Speellie  Gravity: 

0.879  at  20*C  (liqiad) 

1X1  Liquid  Surtaee  Tanalen: 

28.9  dynes/em  «  0.0289  N/m  at  20*C 
1X9  Liquid  WafW  Intarfsdal  Tension: 

35.0  dynes/em  «  0.035  N/m  at  20*C 
1X10  Vapor  (Qaa)  Specille  Gravity;  2.7 
1X11  Ratio  of  Specific  Heats  of  Vapor  (Caa): 
1.081 

1X12  Utent  Heat  of  Vaporization; 

169  Btu/ib  -  94.1  cai/g  « 

3.94  X  10*  J/kg 

1X13  Heat  of  Combuattorc  —17.460  Btu/Ib 

»  —9698  cal/g  a  —406.0  X  10*  J/kg 
1X14  Heat  of  Decomposition:  Not  pertinent 
1X15  Heat  of  Solution:  Not  pertinent 
1X18  Heat  of  Polymerization:  Not  pertinent 
1X25  Heat  of  Fusion:  X.45  cai/g 
1X26  Limiting  Vahie:  Data  not  available 
1X27  Reid  Vapor  Pressure:  3.22  psta 
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BNZ 


BENZENE 


1 


SATURATED  L 

12.17 

IQUID  DENSITY 

12.18 

LIQUID  HEAT  CAPACITY 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 

12.20 

UQUID  VISCOSITY 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

Temperature 
(degrees  F) 

Centipoise 

55 

55.330 

45 

.394 

75 

.988 

55 

.724 

60 

55.140 

-  50 

.396 

80 

.981 

60 

.693 

65 

54.960 

55 

.398 

85 

.975 

65 

.665 

54.770 

60 

.400  . 

90 

.969 

70 

.638 

75 

54.580 

65 

.403 

95 

.962 

75 

.612 

80 

54.400 

70 

.405 

100 

.956 

80 

.588 

85 

54.210 

75 

.407 

105 

.950 

85 

.566 

90 

54.030 

80 

.409 

110 

.944 

90 

.544 

95 

53.840 

85 

.411 

115 

.937 

95 

.524 

100 

53.660 

90 

^.?14 

'  120 

.931 

100 

,505 

105 

53.470 

95 

.416 

125 

.925 

105 

.487 

110 

53.290 

100 

.418 

130 

.919 

110 

.470 

115 

53.100 

135 

.912 

115 

.453 

120 

52.920 

140 

.906 

120 

.438 

125 

145 

.900 

130 

52.540 

150 

'  .893 

135 

52.360 

155 

.887 

140 

52.170 

160 

.881 

145 

51.990 

165 

.875 

'  150 

51.800 

170 

.868 

155 

51.620 

160 

51.430 

165 

51.250 

170 

51.060 

175 

50.870 

SOLUBILm 

12.21 

f  IN  WATER 

12.22 

SATURATED  VAPOR  PRESSURE 

12.23 

SATURATED  VAPOR  DENSITY 

12.24 

IDEAL  GAS  HEAT  CAPACITY 

Temperature 
(degrees  F) 

Pounds  per  100 
pounds  of  water 

Temperature 
(degrees  F) 

Pounds  per  square 
inch 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

77.02 

.180 

50 

.881 

50 

.01258 

0 

.204 

60 

1.171 

60 

.01639 

25 

.219 

70 

1.535 

70 

.02109 

50 

.234 

80 

1.989 

80 

.02681 

75 

.248 

V 

90 

2.547 

90 

.03371 

100 

.261 

100 

3.227 

100 

.04196 

125 

.275 

110 

4.049 

110 

.05172 

150 

.288 

120 

5.033 

120 

175 

.301 

130 

6.201 

130 

.07652 

200 

.313 

140 

7.577 

140 

.09194 

225 

.325 

150 

9.187 

150 

.10960 

250 

.337 

160 

11.060 

160 

.12980 

275 

.349 

170 

13.220 

170 

.15270 

300 

.360 

180 

15.700 

180 

.17850 

325 

.371 

190 

18.520 

190 

.20750 

350 

.381 

200 

21.740 

200 

.23970 

375 

.392 

210 

25,360 

210 

.27560 

400 

.402 

425 

.412 

450 

.421 

475 

.431 

500 

.440 

525 

.449 

550 

.457 

575 

.465 

600 

.474 

CARBON  DISULFIDE 


Common  Synonyms 
Carbon  bisulfide 


Colorless  to  yellow  Rotten  *gg  to  sweet 
odor 


Sinks  in  water.  Flammable,  irritating  vapor  is  produced 


Avoid  contact  with  liquid  and  vapor.  Keeo  people  away 
Wear  goggles,  self-contained  breathmg  apparatus  and  rubber  overclothing 
(iTKiudmg  gloves). 

Shut  off  ignition  sources  and  call  fire  department. 

Stop  discharge  if  possible. 

Stay  upwind  and  use  water  spray  to  ‘knock  down  '  vapor. 

Isolate  and  remove  discharged  matenat. 

Notify  local  health  and  pollution  control  agencies. 


flammable. 

Flashback  along  vapor  trail  may  occur. 

Vapor  may  explode  if  ignited  m  an  enclosed  area. 

Wear  goggles,  sed-coniamed  breathing  apparatus,  and  rubber  overclothing 
(including  gloves). 

Extinguish  with  dry  chemical  or  carbon  dioxide. 

Water  and  foam  may  be  metlecirve  on-hre.  ^ 

Cool  exposed  containers  with  water. 


CALL  FOR  medical  AID. 

VAPOR 

Irritating  to  eyes,  nose  and  throat. 

If  inhaled,  will  cause  nausea,  vomiting,  difficult  breathing,  or  toss  of 
consciousness. 

Move  to  fresh  air. 

It  breathing  has  stooped,  give  artiticial  respiration. 

If  breathing  i$  difficult,  give  oxygen, 

LIQUID 

Will  burn  skin  and  eyes. 

Harmful  if  swallowed. 

Remove  contaminated  clothing  and  shoes. 

Flush  affected  areas  with  plenty  of  water. 

IF  IN  EYES,  how  eyelids  open  and  flush  with  plenty  of  water. 

IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  dnnk  water 
or  milk  and  have  vicfim  induce  vomiting. 

IF  SWALLOWED  and  victim  is  UNCONSCIOUS  OR  HAVING 
CONVULSIONS,  do  nothing  except  keep  victim  warm. 


HARMFUL  TO  AQUATIC  LIFE  IN  VERY  LOW  CONCENTRATIONS. 
May  be  dangerous  if  it  enters  water  intakes. 

Not^  local  health  and  wiWiife  officials. 

Notify  operators  of  nearby  wafer  intakes. 


Water 

Pollution 


1.  RESPONSE  TO  DISCHARGE 
(See  Response  Methods  HandtXMk) 
Issue  warning-high  flammability 
Restrict  access 
Evacuate  area 


3.  CHEMICAL  DESIGNATIONS 

3.1  CG  Compatibility  Class:  Carbon  disulfide 

3.2  Formula:  CSz 

3-3  IMO/UN  Designation:  3.1/1131 

3.4  OOTID  No.:  1131 

3.5  CAS  Registry  No.:  75-15-0 


2.1  Category:  Flammable  liquid 

2.2  Class:  3 


4.  OBSERVABLE  CHARACTERISTICS 

4.1  Physical  State  (aa  shipped):  Liquid 

4.2  Colon  CcAxtess 

4J  Odor  Famt  sweetish;  disagreeable; 

offensive,  like  that  of  decaying  cabbage 


1  HEALTH  HAZARDS 

5.1  Personal  Protective  Equipment:  Or>ty  approved  self-contaiood  breatNng  mask  with  fuH  face  is 

recommended  »  the  vapor  concentration  exceeds  2%  by  volume  or  is  unknown,  supplied-air 
respiratory  equipment  of  appropriate  design  with  luR  face  masks  should  be  used  by  ait  persons 
entering  contaminated  area.  Masks  should  be  used  only  for  emergency  situations  and  should  be 
located  accordingly.  Almost  any  type  of  industrial  clothing  is  satisfactory.  Splashes  of  small 
quanity  are  not  harmful  to  labhcs.  and  evaporation  from  dothmg  is  qoife  rapid.  Ctolhing  should, 
however,  be  removed  and  the  skin  washed  with  water.  Goggles  should  be  used  when  there  is 
any  danger  ol  CSa  splashes  or  spray. 

5.2  Symptoms  Following  Exposurr  ACUTE  EXPOSURE:  mild  to  moderate  irritation  of  skin.  ayes. 

and  mucous  membranes  from  liquid  or  concentrated  vapors;  headache,  garlicky  breath,  nausea, 
vomiimg,  diarrhea  (even  after  vapor  exposures),  and  occasionally  abdominal  pain;  weak  pulse, 
pajpitaiions;  laugue.  weakness  in  the  legs,  unsteady  gait  vertigo:  mama,  haiiocmations  of  sight, 
hearing,  taste,  and  smeO  in  acute,  massive  vapor  exposures;  central  nervous  depression  with 
respiratory  paralysis;  death  may  occur  dunng  coma  or  after  a  convulsion. 

5J  Treatment  of  Exposure;  INHALATION:  remove  victim  promptly  from  contammated  area. 

Administer  oxygen  and  artificial  respiration  il  needed.  SKIN  CONTACT:  wash  affected  areas  with 
copious  quantities  of  water.  INGESTION:  induce  vomiting  and  foRow  with  gasinc  lavage  and 
saime  cathartics. 

5.4  Threshold  Umil  Value:  10  ppm 

5.5  Short  Term  Inhalation  Umits:  200  ppm  lor  10  muiulos.  100  ppm  lor  30  mmutes  and  50  ppm  lor 

60  minutes. 

5.6  Toxtcity  by  Ingestion:  Grade  2;  rat  LOi..  0.1  -  0.99  g/kg 

5.7  Late  Toxicity:  Non-specilic  hver  cell  damage  in  rats;  higher  incidence  of  upper  respiratory  disease 

in  humans 

5.8  Vapor  (Gas)  Irritant  Characteristics:  Vapors  cause  moderate  irritation  such  that  personnet  will 

find  high  concentrations  unplesanl.  The  effect  is  temporary. 


6.  FIRE  HAZARDS 

6.1  Flash  Point  — 22*F  C.C. 

6.2  Flammable  Umits  In  Air  1.3%-S0*w 

6.3  Fire  Extinguishing  Agents:  Dry  chemical, 

carbon  dioxide,  or  foam. 

6.4  Fire  Extinguishing  Agents  Not  to  be 

Used:  Water  may  be  ineffective  on  fire. 

6.5  Special  Haxards  of  Combustion 

Products;  Toxic  gases  are  generated; 
wear  self-contained  breathing  apparatus. 

6.6  Behavior  in  Fire;  Not  pertinent 

6.7  Ignition  Temperature:  212‘F 

6.6  Electrical  Hazard:  Contact  of  the  liquid  or 
vapor  with  the  surface  of  a  lighted  electric 
light  bulb  could  result  in  ignition. 

6.9  Burning  Rate:  2.7  mm/mm. 

6.10  Adiabatic  Flame  Temperature: 

Data  not  available 


7.  CHEMtCAL  REACTIVITY 

7.1  Reactivity  With  Water  No  reaction 

7.2  Reactivity  with  Common  Materials:  No 

reaction 

7.3  SUbility  During  Transport  Stable 

7.4  Neutralizing  Agents  for  Acids  and 

Caustics:  Not  pertinenl 

7.5  Polymerization:  Not  pertinent 

7.6  Inhibitor  of  Polymerization: 

Not  pertinent 

7.7  Molar  Ratio  (Reactant  to 

Product):  Data  not  avaUabfe 
7.6  Reacthfily  Group:  36 


10.  HAZARD  ASSESSMENT  CODE 
(See  Hazard  Assessment  Handbook) 
A-X-Y 


11.  HAZARD  CLASSIFICATIONS 

11.1  Code  of  Federal  Regulations: 

Flammable  liquid 

11.2  NAS  Hazard  Rating  for  Bulk  Water 

Transportation: 

Category  Rating 

Fire . - .  4 

Health 

Vapor  tmtant .  2 

Liquid  or  Soixj  Imtant . .  2 

Poisons . . . 3 

Water  PohJtion 

Human  Toxicity .  l 

Aquatic  Toxioty .  2 

Aesthetic  Effect  3 

Reactivity 

Other  Chemicals .  2 


1  WATER  POUUnON 

6.1  Aquatic  Toxldty: 

35  ppm/48  hf/mosquito  fish/TL«/fresh 
water 

8.2  Waterfowl  Toxldty:  Data  not  availabfe 

8.3  Biologieal  Oxygen  Demand  (BOO): 

Data  not  available 

8.4  Food  Chain  Concentration  Petantiah 

None 


9.  SHIPPING  INFORMATION 

9.1  Grades  of  Purity:  Commerdat:  technical; 

USP 

9.2  Storage  Temperature:  Ambient 
9J  Inert  Atmosphere:  Inerted 

9-4  Venting:  Pressure-vacuum 


Self  Reaction .  0 

11.3  NFPA  Hazard  Classification; 

Category  Classification 

Health  Hazard  (Blue) .  2 

Flammability  (Red) .  3 

Reactivity  (Yellow) . . .  0 


IZ  PHYSICAL  AND  CHEMICAL  PROPERTIES 

2.1  Physical  State  at  15'C  and  1  atm: 

Liquid 

2J2  Molecular  Weight  76.14 
2J  Boiling  Point  at  1  atm: 

115'F  ^  46.3*C  *  319.5'K 

2.4  Freezing  Point 

— 16e.9*F  — 111.6-C  --  161.6  K 

2.5  CiUical  Temperature: 

523*F  a  273-C  546*K 

2.6  Critical  Pressure: 

1 100  psia  =  76  atm  7.7  MN/m= 

3.7  Spedfie  Gravitr- 

1.26  at  20'C  (liqixd) 

2.8  Uquid  Surface  Tension: 

32  dynes/cm  ^  .032  N/m  at  20*C 

2.9  Liquid  Water  Interfadal  Tension: 

48.4  dynes/cm  ^  .0484  N/m  at  20*C 
2-10  Vapor  (Gas)  Spedfic  Gravity;  2.6 

2.11  Ratio  of  Spedfie  Heats  of  Vapor  (Gas): 

1.292 

2.12  Latent  Heat  of  Vaporization: 

153  Btu/lb  .  85cal/g  -- 
3.559  X  10'  J/kg 

2.13  Heat  of  Combustion:  —5814  Btu/lb 

.  -3230  cal/g  --  -135.2  X  10  -  J/kg 

2.14  Heat  of  Decomposition:  Not  pertinent 

2.15  Heat  of  Solution:  Not  pertinent 

2.16  Heat  of  Polymerization:  Not  pertmeni 

2.25  Heat  of  Fusion:  13.80  caJ/g 

2.26  Umitfng  Value:  Dau  not  available 

2.27  Reid  Vapor  Pressure:  10.3  psia 


1  HEALTH  HAZARDS  {Continued) 

5.9  Uquid  or  Solid  Irritant  Charaeterislics:  Causes  smarting  of  the  skm  and  frst-degree  burns  on 

short  exposure  and  may  cause  secondary  boms  on  long  exposure. 

5.10  Odor  Threshold:  0.21  ppm 

5.11  IDLH  Vslue:  500  ppm 


S.  FIRE  HAZARDS  (Continued) 

6.11  Stoichiometric  Air  to  Fuel  Ratio:  Data  not  available 

6.12  Flame  Temperature:  Data  not  avaitabio 
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CARBON  DISULFIDE 


12.17 

SATURATED  LIQUID  DENSITY 

12.18 

LIQUID  HEAT  CAPACITY 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 

12.20 

LIQUID  VISCOSITY 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

Temperature 
(degrees  F) 

Centipoise 

-30 

83.719 

—110 

.219 

—110 

1.030 

35 

.421 

—20 

83.240 

—100 

.220 

—100 

1.021 

40 

.412 

—10 

82.750 

—90 

.221 

—90 

1.012 

45 

.403 

0 

82.270 

-80 

.223 

—80 

1.003 

50 

.395 

10 

81.780 

-70 

.224 

—70 

.994 

55 

.387 

20 

81.299 

—60 

.225 

—60 

.985 

60 

.379 

30 

80.809 

-50 

.226 

—50 

.976 

65 

.371 

40 

80.320 

—40 

.227 

—40 

.967 

70 

.364 

50 

79.841 

-30 

.228 

—30 

.958 

75 

.357 

60 

79.349 

—20 

.229 

—20 

.950 

80 

.351 

70 

78,870 

—10 

.230 

—10 

.941 

85 

.344 

80 

78.379 

0 

-.231 

0 

.932 

90 

.338 

90 

77.900 

10 

.233 

10 

.923 

95 

.332 

100 

77.410 

20 

.234 

20 

,914 

100 

.326 

110 

76.929 

30 

.235 

30 

.905 

105 

.321 

40 

.236 

40 

.896 

110 

.315 

50 

.237 

50 

.887 

60 

.238 

60 

.878 

70 

.239 

80 

.240 

90 

,241 

100 

.243 

110 

.244 

12.21 

SOLUBILITY  IN  WATER 

12.22 

SATURATED  VAPOR  PRESSURE 

12.23 

SATURATED  VAPOR  DENSITY 

12.24 

IDEAL  GAS  HEAT  CAPACITY 

Temperature 

Pounds  per  100 

Temperature 

Pounds  per  square 

Temperature 

Pounds  per  cubic 

Temperature 

British  thermal  unit 

(degrees  F) 

pounds  of  water 

(degrees  F) 

Inch 

(degrees  F) 

foot 

(degrees  F) 

per  pound-F 

1 

15 

1.595 

15 

.02383 

0 

.110 

N 

20 

1.821 

20 

.02693 

20 

.112 

S 

25 

2.074 

25 

.03036 

40 

.113 

0 

30 

2.356 

30 

.03413 

60 

.115 

L 

35 

2.670 

35 

.03828 

80 

.116 

U 

40 

3.017 

40 

.04283 

100 

,118 

B 

45 

3.402 

45 

.04781 

120 

.119 

L 

50 

3.826 

50 

.05325 

140 

.120 

E 

55 

4.294 

55 

.05918 

160 

.122 

60 

4.808 

60 

.06562 

180 

.123 

65 

5.372 

65 

.07263 

200 

.124 

5.990 

70 

.08021 

220 

.125 

75 

6.665 

75 

.08842 

240 

.127 

80 

7.402 

60 

.09728 

260 

.128 

85 

8.204 

85 

.10680 

280 

.129 

90 

9.076 

90 

.11710 

300 

.130 

95 

10.020 

95 

.12820 

320 

.131 

11.050 

100 

.14000 

340 

.132 

105 

12.160 

105 

.15270 

360 

.133 

110 

13.360 

110 

.16630 

380 

.134 

115 

14.650 

115 

.18080 

400 

.135 

120 

16.040 

120 

.19630 

420 

.136 

125 

17.540 

125 

.21280 

440 

.136 

130 

19.150 

130 

.23030 

135 

20.870 

135 

.24900 

140 

1  22.720 

140 

.26880 

CHLOROFORM 


Common  Synonyms 


Sinks  in  water,  knttting  is  produced. 


Avo«d  contact  wTtn  itqutd  and  vapor.  Slay  upwmd. 
Wear  goggles  and  se4f<contajned  breathing  apparatus. 
Stop  discharge  if  possible.  Keep  people  away. 

Notify  local  health  and  pollution  control  agencies. 


Not  flammable. 

POISONOUS  AND  IRRITATING  GASES  ARE  PRODUCED  WHEN  HEATED. 
Wear  goggles  and  self-contained  breathing  apparatus. 


CALL  FOR  MEDICAL  AID. 

VAPOR 

Imtaiing  to  eyes,  nose  arxl  throat. 

If  inhaled.  wnH  cause  headache,  nausea,  dizzmess.  or  loss  of  consciousness. 
Move  to  Iresh  air. 

If  breaihiog  has  stopped,  give  artncial  respiration. 

If  breathing  is  difficult,  gwe  oxygen. 

UOUID 

Imuting  to  skin  and  eyes. 

Harmful  tf  swallowed. 

Remove  contaminated  clothing. 

Flush  affected  areas  with  plertty  of  water. 

IF  IN  EYES,  how  eyetWs  open  and  flush  with  plenty  of  water. 

IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  dnnk  water 
or  milk  and  have  victim  induce  vormting. 

IF  SWALLOWED  and  victim  is  UNCONSCIOUS  AND  HAVING 
CONVULSIONS,  do  nothing  except  keep  victim  warm. 


Effact  of  low  coocentratioos  on  aquatic  life  is  unknown. 
May  be  dangerous  if  K  enters  water  intakes. 

Notify  local  health  and  pollution  control  officials. 

Notify  operators  of  nearby  water  miakes. 


Water 

Pollution 


2.1  Category:  None 

2.2  Ctasa:  Not  pertinent 


4.  OBSERVABU  CHARACTERISTICS 

4.1  Ptiysical  State  (aa  ahipped);  Liquid 

4.2  ColOR  Colorless 

4u3  Odor  PteasanL  tweet:  ethereal 


t  RESPONSE  TO  DISCHARGE 
(Sae  Response  Helhods  Hendbook) 
Issue  waming-air  contaminant 
Restrict  access 
Should  be  removed 


1  CHEMICAL  DESIGNATIONS 

3.1  CQ  CompatarWty  Class:  Halogenated 
hydrocarbon 
Formula:  CHQa 

3J  WO/UN  Designation:  9.0/1868 

3.4  DOT  to  No.:  1888 

3.5  CAS  Registry  Noj  67-66-3 


5.  HEALTH  HAZARDS 

5.1  Personal  Protective  Equipment  Chemical  goggles.  50  ppm  to  2%;  suitable  full-face  gas  mask. 

Above  2%;  suitable  sell-contained  system. 

5.2  Symptoms  Following  Exposure:  Headache,  nausea,  dizziness,  dnjnkenness,  narcosis. 

SJ  Troatment  of  Expotore;  INHALATION;  if  il  effects  develop,  get  victim  lo  fresh  air.  keep  him 
wwm  and  quieL  and  gel  medical  aRemioa  N  breathing  slops,  start  artificial  respiralion. 
INGESTION:  induce  vomiting  and  get  medical  attention.  No  known  antidote:  treat  sympioms. 
EYES;  flush  with  pleniy  of  water  for  at  least  15  minutes  and  gel  medicat  attcnboa  SKIN;  wash 
with  soap  and  water,  remove  contaminated  dothkig  and  free  of  chemical. 

5.4  ThreahoW  Umit  Value:  10  ppm 

541  Stiort  Term  Inhalation  Limits:  50  ppm  for  10  min. 

5.6  Toxietty  by  tngesbon:  Grade  2;  LD»«  «  0.5  to  5  g/kg 

5.7  Late  Toxicity;  None 

SJ  Vapor  (Gas)  IrrRant  Charaeteristles:  Vapors  cause  moderate  irrHabon  such  that  peraonnei  will 
End  high  concentrations  unpleasanL  The  effect  it  temporary. 

5.9  Liquid  or  Solid  Irritant  Characteristics:  Minimum  hazard.  If  spilled  on  clothing  and  allowed  to 
remain,  may  cause  smarting  arW  reddervng  ol  the  skin. 

SlIO  Odor  Threshold:  205-307  ppm 
5,11  lOLHValoe:  1,000  ppm 


6.  nRE  HAZARDS 
6.1  Flash  Point  Not  llammsbie 
6  J  Flammable  Limits  in  Air  Not  flammable 

6.3  fkm  Extinguishing  Agents:  Not  pertineni 

8.4  Fire  Extfnguithing  AgenU  Not  to  be 

Used:  Not  pertinent 

6J  Special  Hazards  of  Combustion 

Products;  Poisonous  and  irriuting  gases 
are  produced  when  healed. 

6.8  Behavior  In  Fire:  Decomposes,  producing 
toxic  gases 

8.7  Ignition  Temperature:  Not  flammable 

6.8  Electrical  Hazard;  Not  pertinent 

8.9  Bumktg  Rate:  Not  flammable 

6.10  Adiabatic  Flame  Temperature: 

Data  not  available 

6.11  Stoichiometric  Ak  to  Fuel  Ratio: 

Data  not  available 

6.12  Flame  Temperature;  Data  not  available 


7.  CHEMICAL  REACTIVOY 

7.1  Reactivity  With  Water  No  reaction 
7J  Reactivity  with  Common  Materials:  No 
reaction 

7J3  Stability  During  Transport  Stable 
7.4  Neutralizing  Agents  (or  Adds  and 
Caustics:  Not  pertinent 
7  J  Polymerization:  Not  pertineni 
7J  inhibitor  of  Polymerization: 

Not  pertinent 

7.7  Molar  Ratio  (Reactant  to 

Product):  Data  not  available 
7.6  Reactivity  Group;  36 


t  WATER  POLLUTION 

6.1  Aquatie  Toxidty:  Diu  not  availablo 
6J  Waterfowl  Toxidty;  Data  not  availabia 
6J  Biological  Oxygon  Demartd  (BOO): 
None 

6w4  Food  Chain  Concantration  Potantlsl; 
None 


3.  SHIPPING  INFORMATION 

t.1  Grades  of  Purity:  Technicai.  USP 
t  J  Storage  Temperature;  Ambient 
t  J  Inert  Atmosphere:  No  requirement 
9.4  Venting:  Open 


10.  HAZARD  ASSESSMENT  CODE 
(See  Hazsrd  Assessment  Hsndbook) 
A>X 


11.  HAZARD  CLASSIFICATIONS 

11.1  Code  of  Federal  Regulations: 

ORM-A 

11.2  NAS  Hazard  Rating  for  Bulk  Water 

Transportation: 

Category  Rating 

Fire . - - 1 

Health 

Vapor  Imtant _ 2 

Uqutd  or  Sdd  imtant . .  1 

Poisons . . . - .  2 

Water  Pdution 

Human  Toxioty .  1 

Aquatic  Toxioty - 2 

Aesthetic  Effect . — .  2 

Reactivity 

Other  Chemcats - 1 

Water . . 0 

Self  Reaction . — .  0 

11 J  NFPA  Hazsrd  Classiflcstlon; 

Category  Classification 

Health  Hazard  [Bhte) - -  2 

Flammability  (Red) — . 0 

Reactivity  (Yellow) - 0 


12.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

2.1  Physical  SUte  at  t5*C  and  1  atm: 

Liquid 

Z2  Molecutar  Weight  119.39 
2J  BoiHng  Point  at  1  atm: 

142-F  .  61.2*C  *  334.4-K 
2.4  Freezing  Point 

— 82.3-F  «  -63.5-C  -  209.7*K 
24  CrttlcaJ  Temperature: 

506-F  =  263.2-C  =  536.4-K 

2.6  Criticai  Pressure: 

790  psia  -  54  atm  «  5.5  MN/m> 

2.7  Spedftc  Gravtty: 

1.49  at  20*C  (kquMf) 

2J  Liquid  Surface  Tension; 

27.1  dynes/on  >  0.0271  N/m  at  20*C 
24  Liquid  Water  Interfadal  Tension: 

32.8  dynes/cm  »  0.0328  N/m  at  20*C 

2.10  Vapor  (Gas)  SptdOe  Gravity;  4.1 

2.11  Ratio  of  Spedfie  Heats  of  Vapor  (Gast 

1.146 

2.12  Latent  Heat  of  Vaporization: 

106.7  Btu/R>  «  59.3  cal/g  « 

2.483  X  10*  J/kg 

2.13  Heal  of  Combustion;  Not  pertinent 

2.14  Heat  of  Decomposition:  Not  pertinent 
Z1S  Heat  of  Solution;  Not  pertinent 

2.16  Heal  of  Polymertzation:  Not  pertinent 

245  Heat  of  Fusion:  17.62  cal/g 

246  Umittng  Value:  Data  not  available 

247  Reid  Vapor  Pressure:  6.39  psia 
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12.17 

SATURATED  UQUID  DENSITY 

12.18 

UQUID  HEAT  CAPACITY 

12.19 

UQUID  THERMAL  CONDUCTIVITY 

12.20 

UQUID  VISCOSITY 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

Temperature 
(degrees  F) 

Centipoise 

-50 

100.799 

0 

.216 

—70 

.936 

0 

.847 

—40 

100.200 

10 

.217 

—60 

.929 

10 

.791 

—30 

99.549 

20 

.219 

—50 

.920 

20 

.741 

—20 

98.910 

30 

.221 

—40 

.911 

30 

.697 

—10 

98.259 

40 

.222 

—30 

.902 

40 

.656 

0 

97.610 

50 

.224 

—20 

.893 

50 

.620 

10 

96.950 

60 

.226 

—10 

.884 

60 

.586 

20 

96.299 

70 

.227 

0 

.875 

70 

.556 

30 

95.639 

80 

-.229 

10 

.866 

60 

.528 

40 

94.980 

90 

.231 

20 

.857 

90 

.503 

50 

94.320 

100 

.232 

30 

.848 

100 

.479 

60 

93.650 

110 

.234 

40 

.839 

110 

.458 

70 

92.990 

120 

.236 

50 

.830 

120 

.438 

80 

92.320 

130 

.237 

60 

.821 

130 

.420 

90 

91.650 

140 

.239 

70 

.812 

140 

.403 

100 

90.980 

80 

.804 

110 

90.309 

90 

.795 

120 

89.629 

100 

.786 

130 

88.950 

110 

.777 

140 

88.270 

120 

.768 

130 

.759 

140 

.750 

12.21 

SOLUBILITY  IN  WATER 

12.22 

SATURATED  VAPOR  PRESSURE 

12.23 

SATURATED  VAPOR  DENSITY 

12.24 

IDEAL  GAS  HEAT  CAPACITY 

Temperature 
(degrees  F) 

Pounds  per  100 
pounds  of  water 

Temperature 
(degrees  F) 

Pounds  per  square 
inch 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

77.02 

.800  . 

—30 

.150 

.  —30 

.00387 

0 

.123 

—20 

.217 

—20 

.00548 

25 

.126 

—10 

.309 

—10 

.00763 

50 

.129 

0 

.433 

0 

.01047 

75 

.131 

10 

.598 

10 

.01417 

100 

.134 

20 

.816 

20 

.01892 

125 

.137 

30 

1.099 

30 

.02496 

150 

.139 

40 

1.462 

40 

.03255 

175 

.142 

50 

1.924 

50 

.04198 

200 

.144 

60 

2.505 

60 

.05361 

225 

.146 

70 

3.229 

70 

.06781 

250 

.148 

80 

4.124 

80 

.08499 

275 

.150 

90 

5.220 

90 

.10560 

300 

.152 

100 

6.551 

100 

.13020 

325 

.154 

110 

8.157 

110 

.15930 

350 

.156 

120 

10.080 

120 

.19340 

375 

.158 

400 

.160 

425 

.161 

450 

.162 

475 

.164 

500 

.165 

i 

525 

.166 

550 

.167 

575 

.168 

600 

.169 

tiect:  s 
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Common  Synonyma 

Phanyladwna 

EB. 

Uqud  Coiorlaaa  SwaaL  gaaofina-Bta 

odor 

FkMta  on  watar.  Flammabta,  initating  vapor  ia  prortaead. 

Avota  contact  with  Squid 
Waw  goggiaa.  salf-oonti 
(inchjding  glova 
Shut  ott  ignrtion  sourcaa 
Stop  dbcnarga  if  posaibl 
Stay  upwind  and  uaa  wa 
laouta  and  ramova  ctiaci 
Notify  local  health  and  p 

and  vapor.  Keep  pacpia  away. 
iir>ad  breathing  apparatui.  and  rubber  ovardothmg 

and  cal  Are  dapartmarn. 
la. 

tar  spray  to  “knock  down’*  vapor, 
urged  matarial. 
orkrtion  corrtrol  agandaa. 

FUMMABLE 

Ftesftback  along  vapor  tral  may  occur. 

Vapor  may  axplod#  if  Ignitad  in  an  andoaad  araa. 

ViBM  goggiaa.  aaif<ootamad  braaming  apparalua.  and  n*bar  ovarckrtning 

(incaxing  glovesl.  - -  .  —  ■»- 

Extinguiali  with  diy  cnamicai,  foam,  or  carbon  dhwda. 

Watar  may  ba  irwtfactiva  on  flra. 

Cool  aiipoaad  comainara  witb  watar. 


CAa  FOR  MEDICAL  AID. 


VAPOR 

Irritating  to  ayaa,  noaa  and  throat 

If  inhalad.  win  cauaa  dbanasa  or  dHAcuft  braathing. 

Mova  to  fraah  air. 

If  braathing  has  stoopad,  giva  artHIdaf  raapimtiort 
If  braathing  it  dHAcurt.  grva  oxygan. 


Exposure 


UOUID 

Wi  bum  akin  and  ayaa. 

Harmful  if  Bwaliowad. 

Ramova  contaminatad  dothing  and  ahoaa. 
Flush  affactad  araas  with  planty  of  watar. 


IF  IN  EYES,  hold  ayaikJa  opan  and  Hush  with  planiy  of  wat«. 

IF  SWALLOWED  and  victim  ia  CONSOOUS,  hawa  victim  drink  water 

DO  NOT  INDUCE  VOMITING. 


Water 

Pollution 


HARMFUL  TO  AQUATIC  UFE  IN  VERY  LOW  CONCENTRATIONS. 
Foulina  to  ahorakna. 

tfanganM  if  it  antara  waMr  Intake 
NotiN  iocil  haaiih  and  w*jMa  ofAdala. 

Notify  oparatota  of  nearby  water  intakaa. 


L  RESPONSE  TO  DISCHARGE 

(8aa  Raaponaa  Mattwda  Handbook) 
Machanical  cenfainmant 


Z  lABB 

2.1  Catagory:  FUMTtmabla  IquM 
22  Cteaa:3 


Should  ba  ramovad 
Chamical  and  phydcal  traatmant 


a. 


CHEMICAL  DESIGNATIONS 


4.  OBSERVABLE  CHARACTERISTICS 


CQ  CompalMny  aaaac  Aromatic 
hydrocarbon 
POrmulae  C«H«CHtCHt 
mOAIN  DaaIgnatloiK  3.3/1  ITS 
DOT  n  No.:  1175 
CAS  Rogialry  No:  10D41-< 


41  ptvyateal  Stata  (aa  aMppod):  Liquid 

42  Colon  Colortaat 

43  OdonAromatic 


S.  HEALTH  HAZARDS 


41  Paraontf  Protactfva  Equipmaiit  SaH-oontainad  braathing  apparalua;  aafaty  gogg^ 

42  Symptoma  Wtewing  Eapoaura:  Inhaiallon  may  cauaa  Initalion  of  noa4  dbainaa4  dapraadon. 

Modarata  IfTitatkm  of  aya  wim  oornaal  injury  poiifcla.  Jnftalaa  akin  and  rnay 

43  Tyaatmant  of  Expoauta:  INHALATION:  if  1  affaeta  occur,  ramova  victim  to  fiadi  air,  kaap  him 

wwTTi  «Mf  quiaL  and  gat  marScM  halp  promptly;  if  braatNng  stopa.  gNa  arlffk:iai  raapka^ 

INGESTION:  Wuca  vomiting  only  upon  phyaidan’a  approval;  matailal  in  king  may  cauaa 
dtamicai  pnaumortitta.  SKIN  AND  EYES;  promptly  Audi  with  planty  of  watar  <15  ntin.  tar  ayaa) 
wta  gat  inadtedi  attantton;  rartwva  and  wash  contairtinatad  clothing 

44  Thraahold  Limit  Vahia;  100  ppm 

45  Short  Tarm  Inhatallnn  Umlta;  200  ppm  tar  30  ntin. 

4S  Toxtalty  by  Ingaatton:  Qrada  2;  LD»«  -  0.5  to  5  g/kg  (raQ 
47  Lata  Toxlclly;  Data  not  avaiabia 

41  Vapor  (Qaa)  trrftaiit  Charaetarlattaa:  Vapor«<duaa  modarata  irritation  aueh  that  paraoniMlwa 

IM  high  ooncantrattooa  unpiaasant  Tha  affaet  ia  tamporwy. 

4t  Liquid  or  SoSd  Irritant  CharactariatteK  Cauaaa  amarting  of  tha  akin  and  Arat-dayaa  buma  on 
^wrt  axpoaura;  may  cauaa  aaeondary  burnt  on  long  axpoam. 

410  Odor  Thraahotd;  140  ppm 

411  RNil  Vahia:  2,000  ppm 
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12,17 

SATURATED  UQUID  DENSITY 

12.18 

UQUID  HEAT  CAPACITY 

12.19 

UQUID  THERMAL  CONDUCTIVITY 

12.20 

LIQUID  VISCOSITY 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

! 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

Temperature 
(degrees  F) 

Centi  poise 

40 

54.990 

mm 

—90 

1.065 

40 

.835 

60 

64.680 

—80 

1.056 

50 

.774 

60 

54.370 

60 

.407 

—70 

1.047 

60 

.719 

70 

54.060 

70 

.409 

—60 

1.037 

70 

.670 

80 

53.750 

80 

.412 

—50 

1.028 

80 

.626 

90 

53.430 

90 

.414 

—40 

1.018 

90 

.586 

100 

53.120 

100 

.417 

—30 

1.009 

100 

.550 

110 

62.810 

110 

.419 

—20 

1.000 

110 

.518 

120 

62.500 

120 

'  —10 

.990 

120 

.488 

130 

52.190 

130 

.424 

0 

.981 

130 

.461 

140 

51.870 

140 

.426 

10 

.971 

140 

.436 

150 

51.560 

150 

.429 

20 

.962 

150 

.414 

160 

51.250 

160 

.431 

30 

.953 

160 

.393 

170 

50.940 

170 

.434 

40 

.943 

170 

.374 

180 

50.620 

180 

.436 

50 

.934 

180 

.356 

190 

50.310 

190 

.439 

60 

.924 

190 

.340 

200 

50.000 

200 

.441 

70 

.915 

200 

.325 

210 

49.690 

210 

.443 

80 

.906 

210 

.311 

90 

.896 

100 

.887 

110 

.877 

120 

.868 

130 

.859 

140 

.849 

150 

.840 

160 

.830 

12.21 

SOLUBILITY  IN  WATER 

12.22 

SATURATED  VAPOR  PRESSURE 

12.23 

SATURATED  VAPOR  DENSITY 

12.24 

IDEAL  GAS  HEAT  CAPACITY 

Temperature 

Pounds  per  100 

Temperature 

Pounds  per  square 

Temperature 

Pounds  per  cubic 

Temperature 

British  thermal  unit 

(degrees  F) 

pounds  of  water 

(degrees  F) 

inch 

(degrees  F) 

foot 

(degrees  F) 

per  pound-F 

68.02 

.020 

80 

.202 

80 

.00370 

—400 

—.007 

100 

.370 

100 

.00654 

—350 

.026 

120 

.644 

120 

.01099 

—300 

.060 

140 

1.071 

140 

.01767 

—250 

.093 

160 

1.713 

160 

.02734 

—200 

.125 

180 

2.643 

180 

.04087 

—150 

.157 

200 

3.953 

200 

.05926 

—100 

.187 

220 

5.747 

220 

.08363 

—50 

.217 

240 

8.147 

240 

.11520 

0 

.246 

260 

11.290 

260 

.15510 

50 

.274 

280 

15.320 

280 

.20490 

100 

.301 

300 

20.410 

300 

.26570 

150 

.327 

320 

26.730 

320 

.33910 

200 

.353 

340 

34.460 

340 

.42620 

250 

.377 

360 

43.800 

360 

.52850 

300 

.401 

380 

54.950 

380 

.64720 

350 

.424 

400 

.446 

450 

.467 

500 

.487 

550 

.507 

600 

.525 

GASOLINES:  AUTOMOTIVE  (<4.23g  lead/gal) 
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Common  Synonyms 

Motor  spail 

Patrol 

Watery  liquid  Colorless  to  pale  Gasoline  odor 

brown  or  f^k 

Floats  on  water.  Flammabla.  irriuting  vapor  is  producod. 

Sup  dncMrga  a  poasaaa.  Keep  peopw  away. 

Shut  off  igntoon  aouroaa  and  call  krs  daparlmanL 

Stay  upmnd  and  uae  wotar  aptmf  to  **knock  down**  vapor, 
taotata  «id  remove  dachargad  matarW. 

NoOfy  kxai  haafth  and  pofkibon  oonOQl  aganoiaa. 

Fir® 

FLAMMABLE 

Flashback  alona  vaoor  traii  mav  occur. 

Water  may  be  xiallacova  on  the. 

Cbol  aiqioasd  oormnars  mih  water. 

Exposure 

LiALi.  f’Un  AIL. 

VAPOR 

Irriuting  to  ayas.  nose  and  throat. 

If  inhaled,  will  cause  dizziness,  headache,  difficult  breathing 

tf  breattwig  has  supped,  giva  arlWcial  radtifabon. 

H  breathing  is  difficutL  give  oxygen. 

UOUtD 

Imtatirig  to  Skin  and  eyas. 

Rush  aflactsd  areas  with  plamy  of  watar. 

IF  IN  EYES,  hold  eyeada  open  and  flush  wfth  plenty  of  wMar. 

IF  SWAaOWED  and  viekm  is  CONSOOUS,  have  victim  drtnk  water 

DO  NOT  INDUCE  VOMITlNa 

Water 

Pollution 

HARMFUL  TO  AQUATIC  UFE  IN  VERY  LOW  CONCENTRATIONS. 

Foukrxi  to  shoraitne. 

Nobfy  oparaura  of  nearby  water  Makes. 

L  RESPO^ 

(Saa  Raaponaa 
Issue  warrxrx 
Evacuate  are 
Di«>arsa  and 

ISE  TO  DISCHARGE 

R1  ■  iii  ■  Me  limes  ■Bis aaibM^ 

MMinoa®  nwHiiKHWi 

hhigh  flammability 

a 

flush 

2.  LABEL 

2.1  Category;  Flammable  liquid 

42  Ctaes:3 

1  CHEMICAL  DESIGNATIONS 

3.1  CG  Compatibility  ClBsa:  Miscattanaous 
Hydrocarbon  Mixturas 

34  Formula;  (Mixture  of  hydrocarbons) 

34  IMO/UN  Designation:  3.1/1203 

34  DOT  ID  No.:  1203 

34  CAS  Registry  Noj  Dad  not  avaMabla 

4.  OBSERVABU  CHARACTERISTICS 

4.1  Physical  State  (as  shippad);  Liquid 

44  Color  C:olor1ets  to  brown 

44  OdonGasokna 

5.  HEALTH  HAZARDS 


5.1  Pvraonal  Protscthr#  CtfulpnMnt  Protsctivs 

5.2  Symptoms  Following  Exposuro;  irritation  of  nxjcous  mamtoranos  and  slimiJiation  foMowod  by 

dapraaaion  of  camral  rtervoua  lysttm.  Brsathing  of  vapor  may  also  cauaa  dizzinasa.  hoadacha. 
and  incoordination  or.  m  mora  savera  casas.  anatmasia.  coma,  and  raapiratory  arrast  H  liquid 
antars  lurtga,  it  wilt  cauaa  aavara  nitation,  cougtvng.  gagging,  pulmonary  adama,  and,  latar. 
aigna  of  bronchopnaumonia  and  pnaumondis.  SwaNowmg  may  cauaa  irraguiar  haanbaat 

5J  Traatmant  of  Expoaura;  INHALATION:  maintain  raapiration  and  admmiatar  oxygan;  anforca  bad 
ratt  if  kquMl  la  m  lungs.  INGESTION:  do  NOT  indues  vomiting;  stomach  should  ba  lavagad  (by 
doctor!  if  appraoabia  quantity  is  swallowed.  EYES:  wash  with  copious  quantity  of  watar.  SKIN: 
wipa  off  and  wash  with  soap  and  waiar. 

5j4  Thra  ahold  Limit  Valua:  300  ppm 

5.5  Short  Tarm  Inhalation  UmltK  500  ppm  for  30  mn. 

5.6  Toxicity  by  Ingastion:  Grade  2:  LD»o  •  0.5  to  5  g/kg. 

5.7  Lata  Toxicity:  Nona 

54  Vapor  (Gas)  initant  Charaetaristlcs:  Vapors  causa  a  slight  smarting  of  the  ayas  or  raspiratory 
system  if  prasant  m  high  concentrations.  The  effect  is  temporary. 

54  Liquid  or  Solid  Irritant  Charactafistles:  Minimum  hazard.  If  spilled  on  clothing  and  ailowad  to 
remain,  may  cwse  smarting  and  raddanmg  of  the  skin. 

5.10  Odor  Threshold:  0.25  ppm 

5.11  lOLHValua:  Data  not  available 


6.1 

64 

64 

6.4 

64 


6.7 


6.10 

6.11 

6.12 


7.1 

74 

74 

74 

74 

74 


74 


6.1 


64 

64 


9.1 

94 

94 

9.4 


6.  FtRE  HAZARDS 

Flash  Point  -36*F  C.C. 

Flammabla  Umits  in  Air  1.4%.7.4% 

Fka  ExUngulahIrtg  Aganta:  Foam,  carbon 
dioxide,  dry  chamicaJ 
Fire  Extlnguiahing  Aganta  Not  to  ba 
Uaad:  Water  may  ba  inaffactiva 
Spadai  Hazards  of  Combustion 
Products:  Norte 

Behavior  In  Fba:  Vapor  is  heavier  than  air 
and  may  travel  considarabia  distance  to  a 
source  of  ignition  and  flash  back. 

Ignition  Tamporatura:  853*F 
Elaetrleal  Hazard:  C^iass  I.  Group  0 
Burning  Rata:  4  mm/miit 
Adlsbatle  Plama  Tamparatura; 

Data  fK)t  available 
Stolchlomatric  Air  to  Fuel  Ratio: 

Data  not  availabla 

Flame  Tamparatura:  Dau  not  availabia 


7.  CHEMICAL  REACTIVITY 

Reactivity  With  Water  No  reaction 
Reactivity  vrith  Common  Matarlats:  No 
reaction 

Stability  During  Transport  Stable 
NautraUzIng  Agents  for  Adda  and 
Caustics:  Not  pariinant 
PolynwrtzatloR:  Not  partinant 
tnhtbttof  of  Pofymartzation: 

Not  partinant 

Molar  Ratio  (Reactant  to 
Product):  Data  not  availabla 
Reactivity  Group:  33 


10.  HAZARD  ASSESSMENT  CODE 

(Sea  Hazard  Assasamant  HanMook) 

a-t-u-v-w 


a  HAZARD  CLASStnCATiONS 

11.1  Coda  of  Federal  Regulations: 
Flammabla  liquid 

114  NAS  Hazard  Rating  for  Bulk  Watar 
Transportation: 

Category  Rating 

Fxa - - 3 

Health 

Vapor  Irritant . — i 

Liquid  or  Solid  Irritant - -  1 

Poisons — - - 2 

Water  Pdulion 

Human  Toxicity . . 1 

Aquatic  Toxicity - -  2 

Aesthetic  Effect . - .  2 

Reactivity 

Other  Chemicals . .  0 

Water . 0 

Self  Reaction . 0 

114  NFPA  Hazard  Ciassiflutlon: 

Category  CUaaaineation 

Health  Hazard  (Slue) -  i 

FlemmabiWy  (Red) . . . —  3 

Reactivity  (Yellow) . 0 


12.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

12.1  Phyaleal  State  at  15*C  and  1  atne 


1  WATER  POLLUTION 

Aquatic  Toxldty: 

90  ppm/24  hr/juvenile  American 
ahad/TL./fresh  watar 

91  mg/ 1/24  hr/juvanile  American 
shad/TL./sait  water 

Waterfowl  Toxidtr.  Data  not  avaiiabie 
BlolosiesI  Oxygen  Demand  (BOO): 
8%.  5  days 

Food  Chain  Cortcantration  Potential: 
None 


9.  SHIPPING  INFORMATION 

Qradaa  of  Purity:  Various  octane  ratings; 

military  specificaborTS 
Storage  Tamparatura:  Ambient 
Mart  Atmoaphara:  No  raquiramant 
Venting:  Open  (flame  arrastar)  or 
pressure-vacuum 


124  Molaeular  Weight  Not  partment 
124  BoWng  Point  at  1  atne 
140-390‘F 

>  60— 199*C  -  333— 47rK 
124  FraezMo  Point  Not  partinant 
124  Critical  Tamparatura:  Not  partmam 
146  Crftleal  Prassura:  Not  partinant 
12.7  Specific  Gravltr. 

0.7321  at  20'C  (liquid) 

124  Liquid  Surface  Tension: 

19*23  dynas/cm 
»  0.019—0.023  N/m  at  20*C 
124  Liquid  Water  Mtarfadal  Tension: 

49*51  dynas/cm 
.  0.049—0.051  N/m  at  20*C 

12.10  Vapor  (Gaa)  Spadfle  Gravtty:  3.4 

12.11  Ratio  of  Specific  Haata  of  Vapor  (Gaa): 

(SSL)  1.054 

12.12  Latent  Heat  Of  Vaporization: 

130—150  Btu/ib  »  71—61  cal/g 
-  3.0  —  3.4  X  10»  J/kg 

12.13  Heat  of  Combustion:  —18.720  Btu/lb 

«  —10.400  cal/g  »  435.1  X  10^  J/kg 

12.14  Heat  of  Dacompoaltion;  Not  partinanl 

12.15  Host  of  Solution;  Not  pertinent 

12.16  Heat  of  Pofymartzation:  Not  pertinent 

1245  Heat  of  Fusion:  Dau  not  available 

1246  Limiting  Value:  Data  not  availabla 

1247  Raid  Vapor  Prassura:  7.4  psia 


NOTES 


AT 


GASOLINES:  AUTOMOTIVE  «4.23g  lead/gal) 


1 


TURATED  L 

12.17 

JQUID  DENSITY 

12.18 

UQUID  HEAT  CAPACITY 

12.19 

UQUID  THERMAL  CONDUCTIVITY 

12.20 

LIQUID  VISCOSITY 

mperature 
egrees  R 

Pounds  per  cubic 
foot 

Temperature 
(degrees  R 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  R 

British  thermal 
unitnnch  per  hour- 
square  foot-F 
(estimate) 

Temperature 
(degrees  R 

Centipoise 

45 

46.270 

10 

40 

.909 

46 

.521 

50 

46.130 

15 

50 

.900 

48 

.514 

55 

46.000 

20 

60 

.891 

50 

.507 

60 

45.850 

25 

.467 

70 

.883 

52 

.500 

65 

45.710 

30 

.470 

80 

.874 

54 

.494 

70 

45.560 

35 

.472 

90 

.865 

56 

.487 

75 

45.400. 

40 

.475 

100 

.856 

58 

.481 

80 

45.240 

45 

.478 

110 

.847 

60 

.475 

85 

45.080 

50 

.480 

120 

.838 

62 

.469 

90 

44.910 

55 

.483 

130 

.829 

64 

.463 

95 

44.750 

60 

.486 

140 

.821 

66 

.457 

100 

44.570 

65 

.488 

150 

.812 

68 

.451 

105 

44.390 

70 

.491 

160 

.803 

70 

.446 

110 

44.210 

75 

.494 

170 

.794 

72 

.440 

115 

44.030 

80 

.496 

180 

.785 

74 

.435 

85 

.499 

190 

.776 

76 

.430 

90 

.502 

78 

.424 

95 

.504 

80 

.419 

100 

.507 

82 

.414 

105 

.510 

84 

.410 

86 

.405 

86 

.400 

90 

.396 

92 

.391 

94 

.387 

96 

.382 

12.21 

SOLUBILITY  IN  WATER 


12.22 

SATURATED  VAPOR  PRESSURE 


12.23 

SATURATED  VAPOR  DENSITY 


12.24 

IDEAL  GAS  HEAT  CAPACITY 


mperature  Pounds  per  100 

egrees  F)  pounds  of  water 


Temperature 
(degrees  F) 


Pounds  per 
square  inch 


Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


Temperature  British  thermal  unit 

(degrees  R  per  pound-F 
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1,1-DICHLOROETHANE 


Oily  bquid  Coloriess 

Chloroform  like 

ethereal 

Sinks  arxl  mues  with  water. 

Common  Synonyms 

EthyMdens  chloride 
Ethyiidene  dichloride 
Chkxmatad  hydrochloric 


Wear  goggles.  seH-contamed  breaihmg  aoperatus.  and  rubber  overctothing 
Stop  (kscnarge  n  poisbi*.  Keep  people  away. 

Shu!  ort  ignition  sources  and  calf  fire  departmenL 
Avoid  contact  with  liquid. 

(solata  and  remove  discharged  matenat. 

Notify  local  health  and  poUutioo  control  agencies. 


POISONOUS  GAS  MAY  BE  PHOOUCED  IN  FIRE  OR  WHEN  HEATED. 
Containers  may  esplode  in  fire. 

Wear  goggles  and  seif-cootained  breathiog.aPP"**«V  . 

Ertngutfh  with  alcohol  loam,  carbon  dioxide,  or  dry  chemical. 

Water  may  be  ineffective  on  fire. 


CALL  FOB  MEDICAL  AID. 

UQUID  ^  . 

If  swallowed  may  cause  nausea,  vomiting  and  faintness. 

Imtating  to  skin  and  eyes. 

Flush  affected  areas  w«h  plenty  of  water. 

IF  IN  EYES,  hold  eyehds  open  ana  flush  with  plenty  of  water. 

IF  SWALLOWED  and  victim  ts  CONSCIOUS  have  vcMn  dnnk  water  or  rwlk 
and  nduce  vomting. 


Water 

Pollution 


Dangerous  to  aquatic  We  in  high  concentrations. 
May  be  dangerous  if  it  enters  water  intakes. 
Notify  local  health  and  wMWe  officials. 

Notify  operators  of  nearby  water  intakes. 


t  RESPONSE  TO  DISCHARGE 

(See  ResponM  Methode  Handbook) 
iaaue  waming>high  flammability. 
Restrict  access. 

Chemical  and  physical  treatment 


X  CHEMICAL  DESIGNATIONS 

3.1  CG  Compatibilfty  Ctaaa:  Halogenated 

hydrocarbon 

3.2  Formula:  CaH4a> 

X3  IMOAfN  Oeaignatton:  Not  isted 

3.4  DOT  fD  No:  2362 

3.5  CAS  Regfatry  Mo.:  75-34-3 


2.1  Category:  None 

2.2  Class:  Not  pertinent 


4.  06SERVABU  CHARACTERISTICS 

4.1  PtiysiesI  State  (as  shipped): 

Oily  liquid 

4.2  Color:  Coloriess 

4.3  Odor:  Chloroform 


5.  HEALTH  HAZARDS 

5.1  Personal  Proteetlv#  Equipment  In  areas  of  poor  ventialtioo  or  high  concsntraiion,  a 

seH-containod  brsaihing  apparatus  with  fuH  face  mask  should  be  worn,  Chemical  workers 
goggles,  rubber  gloves,  and  protective  clothing  should  be  worn. 

SJ2  Symptoms  FoRowfng  Exposure:  INHALATION:  imtttion  of  respiratory  tract  Salivation,  sneering, 
coughing,  tteiness.  nausea,  and  vomiting.  EYES:  Irritation,  lacrimation.  and  reddening  of 
conjunctiva.  SKIN;  Irritation.  Prolonged  or  repeated  skin  contact  can  produce  a  sSght  bom. 
INGESTION:  Ingestion  incidental  to  wJusirial  handling  it  not  considered  to  be  a  problem. 
Swallowing  of  substantial  amoortts  could  cause  nausea,  vomiting,  faintness,  drowsiness, 
cyanosis,  and  circulatory  failure.  > 

5J  Treatment  Of  Exposure;  Call  a  doctor.  INHALATION:  Remove  from  comarninaled  area;  keep 
warm  and  quet  H  breathing  has  stopped,  give  artificial  respiration.  Administer  oxygen.  EYES: 
Flush  with  large  amounts  of  water  or  weak  bicartxjnat#  of  soda  sduiioa  SKIN:  Dilute  with  large 
amounts  of  water.  Remove  contaminated  clothing.  INGESTION:  Attempt  to  empty  stomach; 
dhita  by  administering  fluids  (tap  watar.  soapy  water,  salt  watar.  or  milk). 

5.4  Threetioid  Limit  Value:  200  ppm. 

5.5  Short  Term  inhsiabon  Limits:  250  ppm. 

5.6  Toxidty  by  Ingestion:  Grade  2;  LD»o  ■  0,5  to  5  g/kg  (rat). 

5.7  Late  Toxictly;  Cteonic  exposure  may  cause  liver  damage  and  dermatitis.  Animal  axperimenuiion 

has  shown  this  compound  to  be  slightly  embiyo-toxic  and  to  retard  fetal  developmenL 
S  J  Vapor  (Gas)  Irritant  Characterfstica;  Vapors  cause  a  slight  smarting  of  lha  eyes  or  respiratory 

fystam  if  present  in  Itigh  concentrations.  The  eHect  is  temporary. 

SJ  Liquid  or  Solid  Irritant  Characteristics:  Minimum  hazard.  If  spilled  on  dothiog  and  allowed  to 
rwnain.  may  cause  smarting  and  reddening  of  skin. 

5.10  Odor  Threshold:  Oita  not  available 

5.11  lOLH  Value:  4,000  ppm 


6.  RRE  HAZARDS 

6.1  Flash  Potot  57*F  O.C.  «  22*F  C.C. 

6.2  Flammable  Umlta  In  Air  5.6%  to  11.4% 
6J  Fire  Extinguishing  Agents:  Alcohol  foam. 

water,  foam.  COi,  dry  chemical,  cartion 
latrachioride 

6.4  Fire  Extinguishing  Agents  Not  to  be 

Used:  Water  may  be  ineffective 

6.5  Special  Hazards  of  Combustion 

Products:  When  heated  to  decomposition 
emits  highly  toxic  fumes  to  phosgene. 

6.6  Behavior  In  Rra:  Explosion  hazard 

6.7  Ignition  Tamperature;  a56’F 

6.8  Electrical  Hazard:  Data  not  available 
6.6  Burning  Rate:  Data  not  avaiiable 

6.10  Adiabatic  Flame  Temperature: 

Oau  not  available 

6.11  Stoichiometric  Air  to  Fuel  Ratto: 

Data  not  available 

6.12  Flame  Temperature;  Data  not  available 


7.  CHEMICAL  REACTIVITY 

7.1  Raactfvity  With  Water  No  reaction 

7.2  Reactivity  with  Common  Matartala:  DaU 

not  avaiiabte 

7J  Stability  During  Transport  Data  not 
availabia 

7.4  Hautrallztng  Agenu  for  Adds  and 

CausUca:  Data  not  available 

7.5  Potymerization:  Data  not  available 

7.6  InhlMtof  of  Potymerization:  lade 

Data  not  avaiiable 

7.7  Molar  Ratio  (Reactant  to 

Product):  Data  not  available 
7.6  Reeettvity  Group:  36 


10.  HAZARD  ASSESSMENT  CODE 

(See  Hazard  Asaeasment  Handbook) 

A-P-Q-R-S 


11.  HAZARD  GLASSIFICATIONS 

11.1  Code  ol  Federal  ReguUbona: 

Not  iisiad 

11.2  NAS  Hazard  Rating  for  Bulk  Water 

Transportation:  Not  listed 

11.3  NFPA  Hazard  Claaaificatlort: 

Category  Classification 

Health  Hazard  (Blue) - 2 

Flammability  (Red) -  3 

Reactivity  (Yellow)  - -  0 


t  WATER  POLLUTION 

6.1  Aquatic  Toxidty; 

TLa  (Marine  pinpereh)  250  to  275  mg/I 
24-hour  TL.  Brine  shrimp:  320  mg/I 
24-hour  TL«  Pinperett  160  mg/I 
tJ2  Waterfowl  Toxidty:  Data  not  avaiiable 
U  Biologicai  Oxygen  Demand  (BOD); 

Parcerrt.  0.05  g/g  for  10  days  PercenL 
0.002  g/g  for  5  days 

6.4  Food  Chain  Concantratlon  Potential; 
Data  not  availabie 


9.  SHIPPING  INFORMATION 

6.1  Grades  of  Purity:  Data  not  available 
6J  Storage  Temperature:  Cod 
$J3  Inert  Atmosphere:  Data  not  available 
6.4  Venting:  Data  not  available 


11  PHYSICAL  ANO  CHEMICAL  PROPERTIES  I 

12.1  Physical  Stata  at  15*C  and  1  atm:  | 

Liquid 

12.2  Molecular  Weight  96.97 

12J  Bolling  Point  at  1  sme 

135.14*F  -  57J-C  -  330.5'K 

12.4  Freezing  Point 

— 143.32’F  -  — 97.4-C  •  175.75’K 

12.5  Critical  TemperatuTK 

502.rF  >  261 .5*C  -  534.65*K 

12.6  Critlcai  Preasure: 

734.8  psia  «  50  atin  *  5.065  MN/m* 

12.7  Spedne  Gravity; 

1.174  at  20‘C 

12.8  Liquid  Surface  Teneion: 

24.75  dynes/cm  .  0.02475  N/m  at 
20*C 

12.6  Liquid  Watar  Interfadai  Tension: 

Dau  not  svaMabie 

12.10  Vapor  (Gsa)  Spedftc  Gravity:  3.42 

12.11  Ratio  of  Spadfle  Heats  of  Vapor  (Gas): 

1.136  at  20*C  {68'F) 

12.12  Latent  Heat  ol  Vaporization: 

131.6  Btu/B)  -  73.1  cal/g  - 
3.06  X  10*  J/kg 

12.13  Heat  of  Combuatlom  —4.774  Btu/lb  » 

—2.652  cal/g  -  —111  X  10*  J/kg 

12.14  Hast  of  Deeompoaltiort  OaU  not  available 

12.15  Heat  of  SokJtlorc  Data  not  available 

12.16  Heet  of  PotymertzaBoru  Data  net  available 

12.25  Heat  of  Fusion:  Data  not  avakade 

12.26  UmHlng  Value:  Data  not  avaiiade 

12.27  Reid  Vapor  Prasaurr  7.35  psa 
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12.17 

SATURATED  LIQUID  DENSITY 


Ter 

(dr 


‘^rature  Pounds  per  cubic 
'  es  F)  foot 


35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 


75.198 

74.929 

74.660 

74.389 

74.120 

73.851 

73.580 

73.311 

73.042 

72.771 

72.502 


12.18 

LIQUID  HEAT  CAPACITY 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 

12.20 

LIQUID  VISCOSITY 

Temperature 
(degrees  F) 

British  thermal 
unit  per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

Temperature 
(degrees  F) 

Cent'poise 

D 

35 

.804 

35 

.617 

A 

40 

.799 

40 

.595 

T 

45 

.795 

45 

.574 

A 

50 

.791 

50 

.555 

N 

55 

.786 

55 

.537 

60 

.782 

60 

.520 

0 

65 

.778 

65 

.504 

T 

70 

.773 

70 

.489 

75 

.769 

75 

.475 

A 

80 

.765 

80 

.462 

V 

85 

.760 

85 

.449 

A 

90 

.756 

90 

.437 

1 

95 

.752 

95 

.426 

L 

100 

.747 

100 

.415 

A 

105 

.743 

105 

.405 

B 

110 

.739 

110 

.395 

L 

115 

.386 

E 

120 

.377 

SOLUBILTP 

12.21 

i  IN  WATER 

12^2 

SATURATED  VAPOR  PRESSURE 

12.23 

SATURATED  VAPOR  DENSITY 

12^4 

IDEAL  GAS  HEAT  CAPACITY 

Temperature 
(degrees  F) 

Pounds  per  100 
pounds  of  water 

Temperature 
(degrees  F) 

Pounds  per  square 
inch 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

68 

.500 

—70 

—1.334 

—100 

.07407 

D 

—60 

—1.944 

—80 

.05000 

A 

—50 

—.555 

—60 

.02594 

T 

—40 

.835 

—40 

.00187 

A 

—30 

.225 

—20 

.02219 

—20 

.386 

0 

.04626 

N 

—10 

.996 

20 

.07032 

0 

0 

1,607 

40 

.09439 

T 

10 

2.217 

60 

.11845 

20 

2.827 

80 

.14252 

A 

30 

3,438 

100 

.16658 

V 

40 

4.048 

120 

.19065 

A 

50 

4.658 

140 

.21471 

1 

60 

5.269 

160 

.23878 

L 

.  70 

5.879 

A 

80 

6.489 

B 

90 

7.100 

L 

100 

7.710 

! 

110 

8.321 

120 

8.931 

130 

9,541 

CCCC  2 


TETRACHLOROETHANE 


Liquid 

Colorless  to  pab 

Sweet  odor 

yellow 

Skbs  in  watar. 

Common  Synonyim 

1.  1,  2,  2-Totrichtoroomww 
Aoatyteno  tatracMohdo 


AVOID  CONTACT  WITW  UQUIO  AND  VAPOR.  KEEP  PEOPUE  AWAY. 
W«w  rubber  overdotbing  Ortdudirtg  glovos). 

Stop  discfwg*  rf  possible. 

Isolate  and  remove  oacnarged  matonel. 

Notify  local  heattti  and  pollution  control  agencies. 


Not  flammable. 

Pobonous  gases  may  be  produced  when  heated. 


Water 

Pollution 


CALL  FOR  MEDICAL  AID. 

VAPOR 

Irriuting  to  eyes,  nose  and  throat 
Hannful  if  inhaled. 

H  in  eyes,  hold  eyelids  open  and  flush  with  plenty  of  water. 

If  breathing  has  stopped,  give  srtiflasi  respiration, 
if  breaming  b  difficun.  gwe  oxygen. 

UOUIO 

POISONOUS  IF  SWALLOWED  OR  IF  SKIN  IS  EXPOSED. 

Irritating  to  skin  and  eyes. 

If  iwsHowed  wb  csuse  nausea  snd  vomiting. 

Remove  contaminated  doming  and  shoes. 

FHisn  affected  areas  wtm  plenty  of  water. 

IF  !N  EYES,  hold  eyelids  open  and  flush  with  plenty  of  water. 

IF  SWALLOWED  and  vKSm  a  CCNSaOUS,  have  victim  drink  water  or  miOc 
and  have  victim  induce  vombng. 

IF  SWALLOWED  and  vwtXTi  b  UNCONSCIOUS  OR  HAVING  CONVULSIONS, 
do  nothing  except  keep  victim  warm. 


Effect  of  low  concentrations  on  aquatic  ife  b  unknowa 
May  bo  dangortwe  if  It  enters  water  intakae. 

Notify  iocal  haoKh  and  widife  offldala. 

NoDfy  oparaiors  of  nearby  watar  intakae. 


S.  HRC  HAZARDS 
•.1  Flaah  Point  Not  flammable 
U  PlMntriabto  Umila  to  Ain  Not  flammable 
U  Fire  Extlngulahlng  AoentK  Not  pertinonl 
M  Fire  Extinguiahing  Agents  Net  to  be 
UMCB  noc  psnvwK 

t3  SpecW  Haawbe  of  CombuBtion 

Products:  Initating  hydrogen  chloride 
vapor  may  form  in  fir*. 

M  Behavior  m  FItk  Data  not  avakaUa 
«*#  ponreon  iMiipscBcm*  noi  pcniMfH 
tM  EloebrtcW  HazvA  Not  pertinent 

tJ  Burning  Rata:  Not  portinerTt 

iwlO  Adtabetfe  Rama  Temperature; 

Data  not  avaBabie 

t.11  Stoiehtomatrte  Air  to  Fuat  Rate: 

Data  not  availabla 

•.12  Plama  Tamparature:  Data  not  avatable 


7.  CHEMICAL  REAcnvmr 

7.1  RaaetMty  With  Watan  No  reaction 
7Jt  Raactfvtty  with  Common  llatortata:  May 
attack  some  forma  of  plastics 
7J3  StteWty  During  Tranaport  Stable 
7.4  Noutrefering  Agents  for  Actte  and 
Ceuetica:  Not  pertinant 
7J5  PotymertMtion:  Not  pariinant 


10.  HAZARD  ASSESSMENT  CODE 

(Sea  Hazwd  Asaeaament  Handbook) 

A-X 


IL  HAZARD  CLASSIRCAT10NS 

11.1  Codo  of  Federal  Regutatena: 
ORM-A 

11 J  NAS  Haxard  Rating  for  BuBt  Water 
Traneportatenc  Not  toted 
11J  NFPA  Haxard  CteceMestetc 
Notksted 


Not  pertinerit 

7.7  Molar  Rate  (Reectant  to 

Product):  OaU  not  svakabie 
7J  Reeetfvtty  Group:  36 


12.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

2.1  Physical  State  at  irc  and  1  atm: 

Uqdd 

2.2  Holecuiw’  Weight  167.85 
2J  BoOng  Point  at  1  aliR 

295J*F  -  146.3X  -  419.5'K 


1.  RESPONSE  TO  DISCHARGE 
(Soo  Response  Methods  Handbook) 
laaua  waming-pobon.  ak 
oontaminant 
Resbtct  Bcosaa 
Should  be  removed 
Chemical  and  physical  baatment 


1  CHEMICAL  DESIGNATIONS 

CO  CompatlbWty  Ctasa;  Haloganatsd 
hydrocarbon 
Formtito:  atCHCHOi 
IMOAJN  Daalgnaten:  Not  totad 
DOT  ID  No^  1702 
CAS  Ragtatry  No:  ^299■^7 


2.1  Catogory;  Nona 

2.2  Ctoaa:  Not  pertinant 


4.  OBSERVABLf  CHARACTERISTICS 
4.1  Physical  State  (aa  aMppad):  Liquid 
4  7  CoiOR  Coloriiai 

yafloaksh  grsan 

44  OdOR  CNoroform-Vca.  plaasant;  Bra  eartion 
totrachlorida;  ndd.  swaatisMiniflar  to 
aavarai  other  ehlorinatad  hydrocarbons. 


L  WATER  POLiimON 

|L1  Aquate  Tolietty:  Data  not  avakaUe 
•4  Watarfowf  Toxlelty:  Data  not  avaiabla 
•4  Blologleal  Oxygen  Demand  (BOOK 
Data  not  avwiabla 

M  Food  Chain  Concantraten  Potantefc 
Data  not  avaiabla 


5.  HEALTH  HAZARDS 

«.!  ParaonMProtacttvaEQuIpmant  Chanical  safety  gogglaa;  plastic  face  shlakfcair- Of  oxygan- 

auppflad  mask;  safety  hat  with  brim;  aolvant-pfoof  apron;  synthetic  rubber  glovee 
•4  Bympiooie  Fotewlng  Exposure:  Compound  b  a  pofwerfd  narootlc  and  Iver  pobort;  may  eleo 
changea  in  blood  eonyoaition  and  nauroiogieal  dbuxbancea.  Repeated  expoewe  by 
Miebtion  can  be  fatal  tngaallon  causet  vomiting,  dbntiee.  aevera  mucosal  inj^.  Ivar  necroaia. 
cyanoab.  unconsciousnass,  leas  of  raflexaa.  and  death.  Contact  with  ayaa  ctuaaa  irritation  and 

bcfwymation.  Can  be  alMorbad  through  the  skin  and  rnay  produce  stvara  akin  baioria. 

14  Treatment  of  Exposure:  INHALATK3N:  ranwva  victim  from  expoaura;  bagb  arttlcbl  raapkatlon  If 
braatKhg  has  caasad.  INGESTION:  induce  vomiting:  cal  a  physidaa  EYES;  Irrigate  with  watar 
lor  15  nwi.  SKIN;  ramova  dothlng;  wash  sUn  thoroughly  with  warm  watar  and  soap. 

S.4  Tivaahold  UmK  Valua:  1  ppm 
U  Short  Term  bihalaten  UmttK  10ppm,30mia 
•4  Texlelty  by  Ingaateni  Grade  3;  oral  LDm  -  200  mg/kg  (raO 
i.7  Lata  Toxicity;  Uvar  poboning.  nervous  dbordars 

84  Vapor  (Qaa)  krttant  Charactarbtea;  Vapor  b  modarataiy  srttatiog  such  that  parsonnol  w«  not 
uauaty  totarats  modarata  or  high  vapor  concanoations. 

•4  Liquid  Of  Sow  britant  Charaetsrtotea:  lyfinimum  hazard.  If  apMad  on  dothlng  and  alowod  to 
ramairv  may  cause  smarting  and  reddening  of  the  skia 
8.10  Odor  Threshold:  0.5  ppm 
B.11  IDUt  Value:  150  ppm 


1  SHIPPING  INFORMATION 

•il  Oradea  of  Purity:  TechnicaL  88% 
•4  Storage  Tamparature:  Ambient 
84  Inert  Atmoaphara;  No  racTiiramant 
•4  Venting:  Open 


— 46.e'F  -  — 43.8*C  -  229.4'K 
Crtteal  Tamparatun;  DaU  not  available 
Crtteel  Preesiaa;  Data  not  avatobb 
Specffle  Oravfty; 

1.595  at  20*C  (iqdd) 

Liquid  Surface  Tenaiorc 

37.85  dynes/em  «  0.03785  N/m  at 
20*C 

Uquid  Watar  tnterfacid  Tanalorc 
Data  not  avakabb 
Vapor  (Gas)  Spedfie  Gravity:  5.79 
Rate  of  Spaeffle  Haata  of  Vapor  (Qaa): 
1.090  at  2S*C 

Latent  Heat  of  Vaporinterc 
994  Btu/t>  -  55.1  eal/g  - 
240  X  10>  J/kg 

Hast  of  Combuaten;  Not  pertinent 
Heat  of  Dacompoalterg  Not  pertinent 
Heat  of  Sokiterc  Not  pertinent 
Heat  of  Polymertzadofc  Not  pertinent 
Heat  of  Fusion:  Data  not  avaiable 
Limiting  Value:  Data  not  avakable 
Raid  Vapor  Praaeura;  0.5  pab 


JANUARY  1991 


TEC 


TETRACHLOROETHANE 


J  ■ 


12.17 

SATURATED  LIQUID  DENSITY 

12.18 

LIQUID  HEAT  CAPACITY 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 

12.20 

LIQUID  VISCOSITY 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

Temperature 
(degrees  F) 

Centipoise 

34 

101.400 

52 

.210 

30 

.791 

34 

2.527 

36 

101.299 

54 

.210 

40 

.784 

36 

2.473 

38 

101.200 

56 

.210 

50 

.777 

38 

2.422 

40 

101.099 

58 

.210 

60 

.770 

40 

^371 

42 

101.000 

60 

.210 

70 

.763 

42 

2.322 

44 

100.900 

62 

.210 

80 

.756 

44 

2.275 

46 

100.799 

64 

.210 

90 

.748 

46 

2.229 

48 

100.599 

66 

.210 

100 

.741 

48 

2.184 

50 

100.500 

68  — 

-  -:210 

'  110 

,734 

50 

2.140 

52 

100.400 

70 

.210 

120 

.727 

52 

2.098 

54 

100.299 

72 

.210 

130 

.720 

54 

2.057 

56 

100.200 

74 

.210 

140 

,713 

56 

2.017 

58 

100.099 

76 

.210 

150 

.706 

58 

1.977 

60 

100.000 

78 

J210 

160 

.699 

60 

1.939 

62 

99.910 

80 

.210 

170 

.692 

62 

1.902 

64 

99.799 

82 

.210 

180 

.685 

64 

1.866 

66 

99.690 

84 

.210 

190 

.678 

66 

1.831 

68 

99.589 

86 

.210 

200 

.671 

68 

1.797 

70 

99.480 

70 

1.764 

72 

99.379 

72 

1.732 

74 

99.270 

74 

1,700 

76 

99.160 

76 

1.669 

78 

99.059 

78 

1.639 

80 

98.950 

80 

1.610 

82 

98.849 

82 

1.582 

84 

98.740 

84 

1.554 

12.21 

SOLUBILITY  IN  WATER 


12.22 

SATURATED  VAPOR  PRESSURE 


12.23 

SATURATED  VAPOR  DENSITY 


12.24 

IDEAL  GAS  HEAT  CAPACITY 


Temperature 
(degrees  F) 


Pounds  per  100 
pounds  of  water 


Temperature 
(degrees  F) 

Pounds  per  square 
inch 

80 

.161 

90 

.216 

100 

.285 

110 

.374 

120 

.485 

130 

.624 

140 

.796 

150 

1.008 

160 

1.265 

170 

1.578 

180 

1.954 

190 

2.403 

200 

2.938 

210 

3.570 

220 

4.313 

230 

5.182 

240 

6.194 

250 

7.366 

260 

8.719 

270 

10.270 

280 

1^050 

290 

14.070 

Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


Temperature 
(degrees  F) 


British  thermal  unit 
per  pound-F 


c  e  ccccc  c  c  c  ceet:  s 


TRICHLOROETHANE 


Common  Synonyms 
1 .1  .l.Trtcfrforonttiafw 
MstfiyfcMoratarm 
Asfothsns 
CWorothsns 


Stop  dacnargs  if  possM*.  K*«p  pMpIs  awmy. 
Awi  contact  with  liqud  >nd  vapor. 

Call  fira  departmont 

laolata  and  ramova  dnchargad  matanaL 

Notify  local  haaith  and  poilution  control  aganba 


Poi^NOUS  GASES  ARE  PRODUCED  IN  RRE 
Waar  goggfaa  and  soif-<ontamad  PraatWog  appamftia. 
Extmg^  with  ^  cnamical,  cartxsn  oioxida,  or  foam. 


CALL  FOR  MEDICAL  AID. 

VAPOR 

imtaPng  to  ayaa.  noaa  and  threat 

If  Wtalad.  w«  cauM  dozinasa  or  ddficult  braathino. 

Mova  to  trash  air. 

If  braathing  haa  stoopad.  giva  arefidai  raapimtion. 
if  braathing  is  difficott.  (pva  oxygan. 

UOUtD 

Irritating  to  sUn  and  ayaa. 

If  swaHowad.  may  produoa  nenaaa 
Ramova  oomammatad  clothing  and  ahoaa. 

Flush  affactad  araas  with  piafity  of  waiar. 

IF  IN  EYES,  how  ayatWs  opan  and  flush  with  pWnty  of  waiar. 

;F  SWAaCWED  and  victvn  n  CCNSCSOUS.  hava  vrtm  drink  watar 
or  milk  and  hava  vicisn  induoa  vomrting. _ . 

IF  SWALLOWED  and  vWOm  n  UNCONSCOUS  OR  HAVING  CON- 
VULSKDNS.  do  nothing  axcapt  kaap  victim  warm. 


IEffact  of  low  oonoantoationa  on  aquatic  ifa  ia  unknmm. 
May  ba  dangarous  if  it  antars  watar  intakaa. 


•  I  Notify  loc^  haalth  and  wiWWa  offlcida. 

Pollution  I  oparatori  of  naarty  watar  intakaa. 


1.1  Catagoryr  Nona 
Ui  Oaaa:  Not  partinant 


4.  OBSERVABLE  CHARACTOnSnCS 

A.1  Phyaleai  Slata  (M  aNppad):  Liquid 

41  Color  CoWrlaaa 

41  Odor  CWoroform  Ika;  mraotlah 


L  RESPONSE  TO  OISCHAME 
(So#  Raaponaa  Mothoda  Handbook) 
Should  bo  fomovod 
Chamicol  and  physical  tooatmant 


1  CHEMICAL  DESIGNATIONS 
CO  CompottbMty  aaaa;  Haloganatad 
hyOocatbon 
PonmilK  CHaCOa 
lUO/UN  Doalgrwtfon:  Not  Mad 
DOT  10  Nol:  2831 
CAS  Roglatry  No:  71-5S4 


S.  HEALTH  HAZARDS 

Poroof^  Proloetfva  EquNMiant  C>ganfc  gas  cwiiatm:  aaN^ontainad  br 

ipparato*  for  amanjanciaa:  naopraoa  or  pofyvinyfoioohol-typo  glovaa;  chamieal  aafaty  pogglaa 

taco  aMoU;  naopmna  safoty  ahoaa  (or  iaalhar  aafoly  ahoaa  pkja  nooprana  footwoar); 
naoprarw  or  polyvinyl  ak»hol  auM  or  apron  for  apiaah  protactkxv 
Symptoma  Pelowtig  EapoauTK  INHALATKJN:  tymploirw  ranga  from  teat  of  a<>*)ik^ 
jnooonSnaboo  to  toaa  of  oonaciouBnaai;  high  eoncanWon  can  bo  fatal  Aia  to  aimpla 
Mphydafloo  oombinad  wMh  toaa  of  oonadouanoaa.  INGESTION:  produoaa  affacts  aim8ar  to 
bVMialion  and  may  eauaa  aoma  faaing  of  nauaaa.  EYES:  aightfy  Wtating  and  taehiymatory. 
SMN:  dalalting  action  may  eauaa  dannatitio. 

Tfaattnant  of  Ezpoaura:  Gat  modWal  atiantion  for  al  oya  oi^ioaina  and  any  othar  aarioua  ovar- 
m^oauraa.  Do  NOT  adnMatar  adranaln  or  apinaphrina;  otharwiaa.  traatmant  it  symptomatic. 
SIHALATK3N:  rsmova  victim  to  IraNi  air  if  nscasisry,  apply  artfldal  raapirstton  and/or 
admMstsr  oxygan.  INGESTION:  hava  victim  drink  watsr  and  induoa  vomiting.  EYES:  flush 
ttwreugMy  with  wstar.  SKUt  rsnwva  oontsminatsd  doming  snd  wash  aigwaad  arsa  thoroughly 
wWi  soap  tod  wsrm  watsr. 

Thraahoid  UmH  Vshis!  350  ppm 

Mwrt  Tarm  IMatton  Umits:  1,000  ppm  for  80  min.  In  man 
Tokfefly  by  Ingaadon:  Grada  1;  LDm  -  8  to  15  g/kg  (raL  mousa.  rabbit,  ^inaa  pig) 
LataTotodty:  Data  not  avaiabis 

V^of  (Oas)  imtant  Oiar actarlsdca;  Vapors  causa  a  sight  smarting  of  Iha  ayaa  or  rsspiratory 
•yatam  If  praaant  in  high  ooncantrstiona.  Tha  affact  is  tsmporsry. 

Liquid  or  SoM  Inftant  Charactarfsdes:  Minimum  hszird.  If  spiilod  on  doming  and  ailowad  to 
ramain.  may  eauaa  smarting  and  raddaning  of  tha  skin. 
i  OdorThraahoM;  lOOppm 
411  lOUIValua:  1,000  ppm 


6.  RRE  HAZARDS 

41  Flaah  Point  Data  not  availabla 

42  Flammabla  Umita  In  AJr  7%>16% 

43  FIra  Exbngulahlng  Aganta:  Dry  chamicaL 

foam,  or  carbon  dWadda 

44  FIra  Exilnguiahing  Aganta  Not  to  ba 

Uaad:  Not  partinant 

8.5  Spadal  Hazards  of  Combustion 

Products:  ToWc  arW  irritating  gasas  ara 
ganaratad  in  flraa. 

46  Bahavlor  In  Fba:  Not  partinant 

47  Igr^ition  Tamparaturs:  932*F 

6J  Elactricai  Hazard:  Not  partinant 

49  Burning  Rat«  (ast)  1.9  mm/min. 

410  Adiabatic  Flams  Tamparaturs: 

Data  not  availabla 

411  StoWhlomatrtc  AJr  to  Fuai  Ratio: 

Data  notavsNabia 

412  Flams  Tamparatura:  Data  not  avalabla 


7.  CHEMICAL  REACnVTTY 

7.1  Raactivfty  With  Watar:  Raacts  slowty. 

rataasing  conoaiva  hydrochloric  add. 
7J2  Raaetlvtty  srith  Common  Matsrlala: 

Corrodaa  aluminum,  but  rasebon  is  not 
hazardous. 

7.3  Stabimy  During  Transport  Stabia 

7.4  Nautrallzlng  Aganta  for  Adds  and 

Cauabea:  Not  partinant 
7J  Polymartzatlore  Not  parbnant 

7.6  InNbItor  of  Polymartzatlore 

Not  partinant 

7.7  Molar  Ratio  (Raaetant  to 

Product);  Data  not  availabla 
7.6  Raaetlvtty  Group:  36 


10.  HAZARD  ASSESSMENT  CODE 
(Saa  Hazard  Aaaaaamant  Handbook) 
A-X-Y 


t  WATER  POLLUTION 

41  Aquatic  Toxlelty; 

75-150  ppm/*/pinfish/TL^salt  watar 
*Tima  pariod  not  apadflad. 

8.2  Watarfowi  Trudclty:  Data  not  tvaaabia 
$Ji  Biological  Oiygsn  Dsmand  (BOO); 
Dau  not  availabla 

Sj4  Food  Chain  Concantr atton  Potanttsfc 


9.  SHIPPING  INFORMATION 

41  Qradas  of  Purity:  Unkmtotlad;  inhtoitsd; 

industrial  kihibitad:  sihita  room;  odd 
daaning 

42  Btoraga  Tamparaluro:  AmbiarTt 

43  Inart  Atmoapharsc  No  rsquiramant 

44  Vantirtg;  Prasaura^raouum 


IZ  PHYSICAL  AND  CHEMICAL  PROPERTIES 

12.1  Physical  Stata  at  irc  snd  1  stm; 

Liquid 

12.2  Molacuty  Wsight  133.41 
143  Bolling  Point  at  1  atne 


144  Fraazing  Point 

<— 38*F  .  <— 39X  *  <234*K 

145  Critical  Tamparatas:  Not  partinant 

148  Crittod  Praaaura;  Not  partinant 
147  Spadfle  Qravfly: 

^J3i  at  20*C  (iqdd) 

141  Liquid  Siafaca  Tandore 

25-4  dynaa/cm  «  40254  N/m  at  20*C 

149  Liquid  Watar  Intarfadd  Tsnalon;  (ast) 

45  dynaa/cm  -  0.045  N/m  at  20*C 

1410  Vapor  (Gas)  Spadfle  Gravity;  4.6 

1411  Ratio  of  Spadfle  Haats  of  Vapor  (Qas)c 

1.104 

1412  Latsnt  Haat  of  VspoiliaUere 

100  Btu/I}  «  58  cd/g  • 

44  X  10»  J/kg 

1413  Hast  of  Combuadore  (ast)  4700  Btu/b 

•  2600  cd/g  a*  110  X  10*  J/kg 

1414  Haat  of  Dooompoaltlore  Not  psriinaot 

1415  Hoot  of  Sokitforc  Not  partinsnl 
1411  Haat  of  Potymartzatforc  Not  partnant 
1245  Hast  Of  Fudorc  Data  not  avaiada 

1426  Limiting  Vakia;  Data  not  tvateda 

1427  Rdd  Vapor  Praaawa:  4.0  paia 
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TRiCHLOROETHANE 


12.17 

SATURATED  LIQUID  DENSITY 


12.18 

LIQUID  HEAT  CAPACITY 


12.19 

LIQUID  THERMAL  CONDUCTIVITY 


12.20 

LIQUID  VISCOSITY 


Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


Temperature 
(degrees  F) 


British  thermal  unit 
per  pound-F 


Temperature 
(degrees  F) 


British  thermal 
unit-inch  per  hour- 
square  foot-F 


Temperature 
(degrees  F) 


Centipoise 


12.21 

SOLUBILITY  IN  WATER 


12.22 

SATURATED  VAPOR  PRESSURE 


12.23 

SATURATED  VAPOR  DENSITY 


12.24 

IDEAL  GAS  HEAT  CAPACITY 


Temperature 
(degrees  F) 


Pounds  per  100 
pounds  of  water 


Temperature 
(degrees  F) 


Pounds  per  square 
inch 


Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


METHYL  ISOBUTYL  KETONE 


MIK 


Common  Synonym* 

44««hy»-2-pont«none 
Isobutyl  mottiyl  kston* 
MIBK 
Hexon* 

isopropyiocotons 

MIK 


Watery  liquid 


Mild  pleesant  odor 


Floats  and  mix#*  slowly  wHh  water.  Flammabla.  imtating  vapor  is 
produced. 


Stop  diacliarge  if  possMe.  Keep  people  away. 

Shut  off  igmoon  sources  and  caU  fire  dapartment  ^ 

Stay  upwind  and  use  watar  spray  to  “knock  down  vapor. 
Avoid  coniaa  with  tiquKf  and  vapor. 

Isolata  and  remove  discna/ged  mat#r»l. 

NoBfy  local  baaftn  and  pdkitioo  control  agenaea. 


Fire 


Exposure 


Water 

Pollution 


flammable. 

Flashback  along  vapor  trail  may  occur. 

Vapor  may  explode  if  ignftad  in  an  enclosed 
Wear  goggles  and  saif-contained  braatbiog  apparatua- 
Extinguoh  with  dry  chemeal,  alcohol  loam,  or  ' 

Watar  may  be  meffactivo  on  fire. 

Cod  expMed  containers  with  water. 


CALL  FOR  MEDICAL  AID. 

VAPOR 

Irriiating  to  ayes,  nos*  and  throat 

II  inhaled,  will  cause  dbamess  or  loss  of  conadousnes*. 

Move  to  fresh  ar. 

If  braathing  has  stopped,  give  arliffcial  respiraboa 
If  braathing  is  difficult  gnra  oiygea 

UOUID 

Imuting  to  skin  and  ayes. 

Harmful  if  swallowed. 

Remove  contaminated  dothing  and  shots. 

Rush  affected  areas  with  piarity  of  water. 

IF  IN  EYES,  hdd  eyeSd*  open  and  flush  with  planty  of  watar. 
IF  SWAaOWED  and  victim  is  CONSCIOUS,  have  vicbm  dnnk 
or  mik. 


Effect  of  low  coocentratiooa  on  aquatic  life  is  unknown. 
Fouling  to  shoreline. 

May  be  dangerous  if  it  enters  water  intakes. 

Notify  local  health  and  wMMa  offlciala. 

Notify  operators  of  nearby  watar  Maka*. 


L  RESPONSE  TO  DISCHARGE 
(See  Raspona*  Method*  Handbook) 
laau*  waming*high  flammabiWy 

Evacuate  area 

Disparsa  and  flush 

Z  LABEL 

2.1  Category:  Nona 

22  Class;  Not  pertinant 

3.  CHEMICAL  DESIGNATIONS 

4.  OBSERVABU  CHARACTERISTICS 

3l1  CQ  Compatibilfty  Ctaas:  Ketone 

4.1  Priya»c*l  Stats  (a*  shipped);  Liquid 

62  Formula:  (CH))«CHCHtCOCH« 

42  Color:  Coloriess 

32  IMO/UN  Designation:  32/1245 

42  Odon  Pleasant;  mild,  characteristic;  sharp; 

32  DOT  ID  Noj  1245 

non-rssidual;  ketonic 

32  CAS  Raglatry  Noj  108-10-1 

1  HEALTH  HAZARDS 

M  PersonM  Protactlva  Equipment  Organic  canistaf  or  air  peck:  rubber  gloves;  goggtaa  or  face 
shiakL 

M  Symptoms  FoUowIng  Espoaura;  Vapor  causes  irritation  of  ayes  and  noaa;  high  conoartrationa 

cause  anesthesia  and  depression,  liquid  driaa  out  tkki  and  may  cause  dermatiti*;  vritataa  eyes 
but  does  not  infure  them. 

U  Treatment  of  Expoeure;  INHALATION:  remove  to  Ireah  air,  gNa  arttSdal  respiration  if  needed: 
can  a  doctor.  SKIN  OR  EYES;  wash  eyas  thoroughly  with  watar.  wash  skin  with  watar  until 


M  TTreshdd  Limit  Value:  50  ppm 

L5  Short  Term  Inhalation  Umtta:  100  ppm  for  60  min. 

Texielty  by  Ingestlore  Grads  2;  LOs«  »  0.5  to  5  g/kg  (rat) 

17  Late  Toxicity:  Non*  _ 

f  t  Vapor  (Get)  hritant  Charsctertatics:  Vapors  causa  a  sight  smarting  of  tha  eyas  or  respiratory 
aystem  H  prasant  in  high  concentrations.  Tha  affect  is  temporary. 

SJ  UquM  Of  So#d  Inttanf  Charactartsttca:  MWmom  hazard.  If  spilled  on  dothing  and  aUowad  to 
ramairv  may  cause  smarting  and  reddaning  of  the  skin. 

B.10  Odor  ThreaholA  0.47  ppm 
5.11  OUlVsItie:  Data  not  availabi* 


fi.  nRE  HAZARDS 

6.1  Flash  Point  73*F  C.C.:  75*F  O.C. 

6.2  Flammable  Limits  bi  Ak:  1,4%-7.5% 

6.3  Firs  Exttngulahing  Agents:  Alcohol  foam, 

dry  chemical,  or  carbon  dknbde 
6u4  Firs  Extmguithmg  Agents  Not  to  be 
Ueect  Watar  may  be  ineffactiv* 

6.5  Special  Hazards  of  Combustion 

Products:  Irritating  vapors  ar*  generated 


6.6  Behaviof  in  Fire:  Vapors  may  travel  a 

considerable  datance  and  ignita. 

6.7  Ignition  Tamperatura:  854’F 

6A  Eloctrfcal  Hazard:  Class  I.  Group  D 

6.9  Burning  Rate:  Data  not  availabi* 

6.10  Adlabatle  Flame  TamporaturK 

Dau  not  availabi* 

6.11  Stolchlometrle  Ak  to  Fuol  Ratio: 

Data  not  available 

6.12  Flame  Temperature:  Data  not  availabi* 


7.  CHEMICAL  REACTIVITY 

7.1  Raecttvfty  With  Water:  No  reaction 

7.2  Raacdvity  with  Common  Matartala:  No 

raaction 

7  J  StabUtty  During  Tranaport  Stabi* 

7.4  NautraHzIng  Agenta  for  Adda  and 

Cauatica:  Not  partinent 

7.5  Polymarization:  Not  partinent 

7.6  Inhibitor  of  PolymertEatiore 

Not  portinant 

7.7  Molar  Ratio  (Reactant  to 

Product):  DaU  not  avaiiablo 
7.9  Rsaedvlty  Group:  16 


t  WATER  PoatrnoN 

6.1  Aquatic  Toxldty:  Data  not  availabi* 

6.2  Waterfowl  Toxicity:  Data  not  available 
6J  Bldogleal  Oxygon  Demaiid  (BOO): 

(Iheor.)  1.8%.  0.5  day;  (thaor.)  12%.  5 
days 

6,4  Food  Chain  Concarrirartlon  Potendafc 
Non* 


9.  SHIPPING  INFORMATION 

9.1  Grades  Of  Purity:  99+% 

9.2  Storage  Temperature:  Ambient 

6.3  kMWt  Atmosphere:  No  raquirament 

6.4  Venting:  Opan  (flam#  arreatar)  or 

prassura-vacuum 


10.  HAZARD  ASSESSMENT  CODE 
(See  Hazard  Assessment  Handbook) 
A-P-Q-T-U 


a  HAZARD  CLASSinCATlONS 

11.1  Cod*  of  Federal  RegtMtions: 

Not  listed 

11.2  NAS  Hazard  Rating  for  Bulk  Watar 

Tranaportadon: 

Catagory  Rating 

Fira _ _ _ — - 3 


Health 

Vapor  Irritant-. 


Liquid  or  Soiki  Irritant — _ —  1 

Poisons - 1 

Water  Poiution 

Human  Toxjciiy -  2 

Aquatic  Toxicrty— — -  1 

Aesthetic  Effect - 2 

Reactivity 

Other  Chamxals  - - 2 

Water _ 0 

Seif  Reaction - — -  0 

11.3  NFPA  Hazard  Ctaaamcatlon: 

Catagory  Claaalflcatlon 

Health  Hazart  (Blue) - 2 

FlammabiWy  (Red) - 3 

Raactivity  (Yailow) - 0 


H  PHYSICAL  AND  CHEMICAL  PROPERTIES  J 
12.1  Phyaicai  State  at  irC  tut  t  atm:  i 


12.2  Molecular  Weight  100.16 
12J  Bolling  Point  at  1  atnc 

241.rF  «  1162  -  389.4*K 

12.4  Freezing  Point 

_119‘F  -  — 84*C  -  189*K 

12.5  Crtticai  Temperature; 

568.9*F  -  298.3*C  -  571 .5*K 

12.8  Crtticai  Prasauro: 

475  paia  -  32,3  atm  -  327  MN/m* 
12.7  Specific  Gravtty: 

0.BO2  at  20*C  (Squid) 

12J  Liquid  Surface  Tension; 

23.6  dyn#*/cm  •  0.0236  N/m  at  20*C 

12.9  Liquid  Watar  Intsrfadal  Tenalon: 

15.7  dynes/cm  -  0.0157  N7m  at  22.7*C 

12.10  Vapor  (Gas)  Specific  Gravity: 

Not  pertinent 

12.11  Ratio  of  Spedfle  Heats  of  Vapor  (Gasp 

1.061 

12.12  tatant  Heat  of  Vaporization; 

149  Btu/lb  «  62.5  cal/g  « 

3,45  X  10«  J/kg 

12.13  Heat  of  Combuation:  (asL) 

~10.400  Btu/b  -  —5.800  cal/g  » 
—242  X  10»  J/kg 

12.14  Hast  of  DecompoaWon:  Not  partinent 

12.15  Heat  of  Solution:  (ast) —9  Btii/lb 

«  —5  cal/g  -  —02  X  10*  J/kg 

12.16  Meat  of  PolymartaaOcrc  Not  pertinent 

1225  Hast  of  Fusiorc  Dau  not  avaiiabia 

1226  UmKlng  Vskic  DaU  not  avaiiabia 

1227  Raw  Vapor  Pressurt:  0.8  psia 


NOTES 
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MIK 


METHYL  ISOBUTYL  KETONE 


I _ I 


SATURATED  L 

12.17 

IQUID  DENSITY 

12.18 

LIQUID  HEAT  CAPACITY 

12.19 

UQUID  THERMAL  CONDUCTIVITY 

12.20 

LIQUID  VISCOSITY 

Temperature 

Pounds  per  cubic 

Temperature 

British  thermal  unit 

Temperature 

British  thermal 

Temperature 

(degrees  F) 

foot 

(degrees  F) 

per  pound-F 

(degrees  F) 

unit-inch  per  hour- 
square  foot-F 

(degrees  F) 

Centipoise 

35 

51.150 

—30 

mm 

N 

77.02 

3.800 

40 

50.990 

—20 

0 

45 

50.830 

—10 

T 

50 

50.660 

0 

.435 

55 

50,500 

10 

.438 

P 

60 

50.340 

20 

.441 

E 

65 

50.170 

30 

.444 

R 

70 

50.010 

40  - 

•*447 

T 

75 

49.850 

50 

.450 

1 

80 

49.680 

60 

.453 

N 

85 

49.520 

70 

.457 

E 

90 

49.360 

80 

.460 

N 

95 

49.200 

90 

.463 

T 

100 

49.030 

100 

.466 

105 

48.870 

110 

.469 

110 

48.710 

120 

.472 

115 

48.540 

130 

.475 

120 

48.380 

140 

.478 

150 

.481 

160 

.484 

, 

170 

.487 

180 

.490 

190 

.493 

200 

.496 

210 

.499 

1 

SOLUBILm 

12.21 

r  IN  WATER 

12.22 

SATURATED  VAPOR  PRESSURE 

12.23 

SATURATED  VAPOR  DENSITY 

12.24 

IDEAL  GAS  HEAT  CAPACITY 

Temperature 
(degrees  F) 

Pounds  per  100 
pounds  of  water 

Temperature 
(degrees  F) 

Pounds  per  square 
inch 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

M.02 

2.000 

.109 

40 

.00203 

0 

.306 

.157 

50 

.00287 

25 

.320 

.222 

60 

.00398 

50 

.334 

70 

.308 

70 

.00543 

75 

.348 

80 

.422 

80 

.00730 

100 

.361 

90 

.569 

90 

.00967 

125 

.374 

100 

.757 

100 

.01263 

150 

.387 

110 

.995 

110 

.01629 

175 

.400 

120 

1.290 

120 

.02077 

200 

.412 

130 

1.655 

130 

.02619 

225 

.424 

140 

2.101 

140 

.03270 

250 

.436 

150 

2.641 

150 

.04042 

275 

.448 

160 

3.289 

160 

.04952 

300 

.460 

170 

4.060 

170 

.06017 

325 

.471 

180 

4.971 

180 

.07251 

350 

.482 

190 

6.039 

190 

.08674 

375 

.493 

200 

7.284 

200 

.10300 

400 

.503 

210 

8.724 

i  210 

.12160 

425 

.514 

220 

10.380 

220 

450 

.524 

230 

12.280 

230 

475 

.534 

240 

14.430 

240 

.19250 

500 

.544 

250 

16.880 

250 

.22190 

525 

.553 

260 

19.630 

260 

.25450 

550 

.562 

270 

22.710 

270 

.29040 

575 

.572 

280  . 

26.160 

280 

.33000 

600 

.581 

290 

29.990 

290 

.37320 

m-DINITROBENZENE 


Sow 

Yeliow 

Slight  odor 

Sinks  in  water. 

Common  Synonyms 

1.  3>0initroben2«ne 
1,  3>DinitroC>«nzol 
nrwONB 

msts-Oinrtrotoofizsno 

^nitToOonzol 


AVOID  CONTACT  WITH  SOUD  AND  DUST.  KEEP 
PEOPLE  AWAY. 

Wear  goggles,  sen-contained  breathing  apparatus,  and  njbbar 
overctottvng  (inchidwg  gloves). 

CaU  Firs  dapanmenL 

isotate  artd  remove  discharged  matenaJ. 

Notify  local  health  and  poiiutjon  control  agencies. 


Combustible. 

May  explode  if  exposed  to  heat  or  Rames. 

Flood  discharge  area  with  water. 

Combat  (ires  Irom  behind  bamer. 


CALL  FOR  MEDICAL  AID. 

VAPOR  OR  DUST 

POISONOUS  IF  INHALED  OR  IF  SKIN  IS  EXPOSED. 

Move  victim  to  fresh  air. 

II  m  eyes,  hold  eyelids  open  and  flush  with  plenty  of  water. 

If  breathing  i$  diflicuiL  g<ve  oxygen. 

SOLID 

POISONOUS  IF  SWALLOWED  OR  IF  SKIM  IS  EXPOSED. 

Remove  contaminated  clothing  and  shoes. 

Flush  attecied  areas  with  plenty  of  water. 

IF  IN  EYES,  hold  eyelids  open  and  Hush  with  plenty  of  water. 

IF  swallowed  and  victim  is  CONSCIOUS,  have  victim  drink  water 
or  mtlli  and  have  victim  induce  vomiting. 

IF  swallowed  and  victim  is  UNCONSCIOUS  OR  HAVING  CON¬ 
VULSIONS.  do  nothing  except  keep  victim  warm. 


HARMFUL  TO  AQUATIC  UFE  IN  VERY  LOW  CONCENTRATIONS. 
May  be  dangerous  if  it  arrters  watar  intakes. 

Notify  local  health  and  wildIHe  officials. 

Notify  operators  ol  nearby  water  intakes. 


Water 

Pollution 


2.  LABEL 

2.1  Category:  Poison 

2.2  Clase:  S 


4.  OBSERVABLE  CHARACTERISTICS 

4.1  Physical  State  fas  shipped):  Sofid 

4.2  CoferYeiiow 
4J  Odor  Weak 


t  RESPONSE  TO  DISCHARGE 
(See  Response  Methods  Handbook) 
Issue  waming-poisort.  water 
contaminant 
Restricl  access 
Should  be  removed 
Chemical  and  physical  treatment 


3.  CHEMICAL  DESIGNATIONS 
XI  CG  Compatttmty  Ctasa:  Not  Kstad 
X3  Formute  1>C.M4(N0t)t 
X3  IMO/UM  Deeignatfon:  6.1/1597 
X4  DOT  ID  Noj  1597 
3J  CAS  Reglatry  Noj  9M5-0 


5.  HEALTH  HAZARDS 

XI  Personal  Protscitvs  Equipmtnt  [>ist  respirator,  nibber  gloves;  protective  clothing. 

X2  Symptpme  FoOewing  Exposure:  bihalsbon  or  ingestion  causes  loss  of  color,  nausea,  headacha. 
ctzziness.  drowsinass.  and  collapse.  Eyes  are  inrtatad  by  liquid.  Stains  skin  yellow;  if  contact  is 
prolonged,  can  be  absortied  into  blood  and  cause  same  symptoms  as  for  inhalatioa 
f  y  Treatment  ol  Exposure:  INHALATION:  remove  from  exposure;  get  medical  attantion  for 

methamogiobinemia.  EYES:  flush  with  watar  for  at  laast  15  min.  SKIN:  wash  wafl  with  soap  and 
watar.  INGESTION;  indues  vomiting,  if  conscious:  givs  gastric  iavaga  and  salina  cathartic;  gat 
madical  attantion. 

X4  Threshold  UmH  Vakia:  0.15  ppm 

X5  Short  Tarm  inhalation  UnWta:  Data  not  avaOibla 

Xt  Toxicity  by  Ingaatlon:  Grads  4;  oral  LOt*  -  42  mg/kg  (bird) 

X7  Lata  Toxicity;  May  CMise  livar  damaga.  anamia.  nawitia. 

XS  Vapor  (Qaa)  Irritant  Charactsrlstlca:  Data  not  avaitabta 
Xt  Liquid  or  SoM  irritant  Charactartstfes:  OaU  not  availabla 
X10  Odor  Threshold;  OaU  not  availabla 

XII  IDLHValua:  200  mg/m* 


6.  nRE  HAZARDS 

XI  Flash  PokiC  Not  partinent  (combustible 

solid) 

X2  FUmmsMe  UmHs  kl  Air  Not  perlinenl 
6.3  Fire  Extinguishing  Agents;  Watar  from 
protected  location 

X4  Fire  Extinguishing  Agants  Not  to  bo 
Usadb  Not  partinant 

XS  Speela)  Hazards  of  Combustion 
Products;  Not  pertinent 
6.6  Behavior  In  Fire;  May  explode 
X7  IgnHion  Temperature:  Oau  not  available 
X6  Electrical  Hazard:  Not  pertinent 

X9  BurrWng  Rate:  Not  pertinant 

X10  Adiabatic  Flam#  Temperature: 

Dau  not  available 

XII  Stolehlometrie  Air  to  Fuel  Ratio: 

Oau  not  availabie 

X12  Flame  Temperature:  Dau  not  avaiUMe 


7.  CHEMICAL  REAcnvmr 

7.1  Raactlvlty  WHh  Watar  No  reaction 
7..2  Raacttvlty  with  Common  MatarUla:  No 
reacbon 

7J  Stability  During  Transport  Stable 

7.4  Neutralizing  Agenu  for  Adds  and 

Caustica:  Not  pertinarH 

7.5  PolymarizaMon:  Not  pertinent 

7.6  Inhibitor  of  Polymerlzatiort 

Not  pertinent 

7.7  Molar  Ratio  (Reactant  to 

Product):  Oau  not  availabla 
7.6  Raactlvlty  Group:  Dau  not  available 


10.  HAZARD  ASSESSMENT  CODE 

(See  Hazard  Aaeeasment  Handbook) 


11.  HAZARD  CLASSinCATtONS 

11.1  Code  of  Federal  Regiietlons: 
Poison.  B 

11 J  NAS  Hazard  Rating  for  Bulk  Water 
TransportaHort:  Not  listed 
11.3  NFPA  Hazard  CUssIfleatfon: 

Not  listed 


X  WATER  POLLUTION 

XI  Aquatic  Toxidty: 

6-10  mg/l/6  hr/minnows/min.  lethal 
dose/  fresh  watar 

X2  Waterfowl  Toxicity:  OaU  not  avaiiable 

6.3  Biological  Oxygon  Demand  (BOD): 

Dau  not  available 

6.4  Food  Chain  Concentration  PotentUb 

Dau  not  available 


X  SHIPPING  INFORMATION 

f.1  Grades  of  Purtty;  CommorcUl 
X2  Storago  Temparstura:  Ambiant 
X3  IfMTt  Atmoaphara:  No  raquiramant 
9.4  Vontmg;  Opan  (flama  arraatar) 


11  PHYSICAL  AND  CHEMICAL  PROPERTIES 

1X1  Physical  SUta  at  1S*C  and  1  atm: 

Solid 

1X2  Molaeular  Walght  168.1 
1X3  Bolling  Point  at  1  atnc 

556*F  -  291*0  -  564*K 
1X4  Fraezing  Point 

194*F  -  90*0  -  363-K 
1X5  Critical  Temperature:  Not  pertinent 
1X6  CrMcal  Pretaure:  Not  pertxient 
1X7  Specific  Gravity; 

1.58  at  18*0  (SOW) 

1X6  Liquid  Surfaea  Tanslon:  Not  pertinent 
1X9  Liquid  Water  IntarfaeUi  Tenelom 
Not  pertinent 

1X10  Vapor  (Gas)  Spedfie  Gravity; 

Not  pMftineni 

1X11  Ratio  of  Spadfle  Heau  of  Vapor  (Gat): 
Not  partirunt 

1X12  Utant  Hast  Of  Vaportzatton; 

Not  partinant 

1X13  Heat  of  Combueboa;  —7,378  Btu/lb 

_  —4,099  cai/g  -  —171.5  X  10*  J/kg 
1X14  Heat  of  Docompoelbon;  Not  pertinent 
1X15  Heat  of  Solution:  Not  pertinent 
1X16  Heat  of  Polymerization;  Not  pertment 
1X25  Heat  of  Fusion:  24.70  cal/g 
1X26  Limiting  Value:  Dau  not  avaiUbie 
1X27  Reid  Vapor  Presaire:  Oau  not  available 


JANUARY  1991 


12.21 

SOLUBILITY  IN  WATER 


12.22 

SATURATED  VAPOR  PRESSURE 


12.23 

SATURATED  VAPOR  DENSITY 


12.24 

IDEAL  GAS  HEAT  CAPACITY 


Temperature 
(degrees  F) 


Pounds  per  100 
pounds  of  water 


Temperature 
(degrees  F) 


Pounds  per 
square  inch 


Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


Temperature 
(degrees  F) 


British  themial  unit 
per  pound-F 


2,4-DINITROTOLUENE 


Conwnon  Synonyms 

ONT 

2,  4-Oinitroto<uo( 

144emyi-2.  4-0initrobenzen« 


SoUd  or  hsated  Bquid  Yrttow  to  red  solid  or  Slight  odor 
ysWow  liquid 


Liquid  sofidifiw.  Solid  and  liquid  sinir  in  water. 


avoid  contact  with  uouio  and  soud.  keep 

PEOPLE  AWAY. 

Wear  ruOber  overdothinq  finduding  gloves). 

Stop  discharge  rf  possible. 

CaU  fire  department. 

Isotate  and  remove  discharged  material. 

Notify  local  health  and  poliutxjn  control  agencies. 


pS^SjS  gases  may  be  PflOOUCED  IN  FIRE. 

Containers  may  explode  in  fire. 

Wear  goggles  and  seil-coota4>ed  breathing  appartus. 
Extingush  with  water,  dry  chenvcais.  foam._or  , 

carbon  tAoxide. 

Cool  exposed  cootamers  with  water. 


CALL  FOR  MEDICAL  AID. 

pOteONOU^IFWAU.OWED  OR  IF  SKIN  IS  EXPOSED. 

Witt  bum  skin  and  eyes. 

H  swallowed  will  cause  nausea,  vomrbng  or  loss 
of  cortsciousness. 

Remove  contamineted  dothing  and  shoes. 

Flush  affected  areas  with  plenty  of  water. 

IF  IN  EYES,  hold  eyeWs  ooen  and  Hush  with  plenty  of 
IF  SWALLOWED  and  victim  is  CONSCIOUS,  have  victim  dnnk  water 

»=  sJfATToSEoiarSSJtSccS&S  0«  having  con. 

VULSIONS.  do  nothing  except  keep  victim  warm. 


6.  nRC  HAZARDS 

t.1  Flash  Point  404*F  C.C. 

%J2  FUmmeWe  LimlU  m  Air  Not  pertinent 
Fire  Extinguishing  Agents:  Water,  dry 
chermcsl.  carbon  dnxide  from  protected 
location 

•.4  Fire  Extlnguiahlng  Agents  Not  to  be 
Used:  Data  not  available 
« J  Special  Haxarde  of  Combustion 

Products:  Nitrogen  oxides  and  dense 
black  smoke  are  produced  in  e  fire. 

C.S  Behevlof  In  Flrr  Oecomposifaon  is  sell- 
sustaining  St  280*0  Containers  may 
explode  in  a  lira. 

1.7  Ignition  Temperature:  Not  pertinent 
U  Electrical  Hazard:  Not  pertineni 

i.9  Burning  Rate:  Not  pertinent 

e.10  Adtebetie  Flame  Temperature: 

Date  not  avaiieble 


7.  CHEMICAL  REACnvmr 

7.1  Reactivity  WHh  Water  No  reaction 

7.2  Reectivfty  wfth  Common  Materiela:  No 

reaction 

7 J  SUblllty  During  Transport  Stable  below 
4«2*F  (250*0 

7.4  Neutreliilng  AgenU  for  Adda  and 
Caustics;  Not  pertinent 
7J  Potymerizatlon:  Not  pertinent 
7.8  Inhibitor  of  Polymerization: 

Not  pertinant 

7.7  Molar  Ratfe  (Reactant  to 

Product):  Dau  not  available 
7J  Reactivity  Group:  Data  not  available 


10.  HAZARD  ASSESSMENT  CODE 

(See  Hazard  Aaseaameot  Handbook) 

A-X-Y-M 


11.  HAZARD  CLASSIFICATIONS 

11.1  Code  of  Federal  Reguledona: 

ORM-E 

llJt  NAS  Hazard  Rating  for  Bulk  Water 

Traneporutlon:  Not  listed 

11 J  NFPA  Hazard  Ctaeeiflcetloo: 

Category  CUsaifIcetlon 

Health  Hazard  (Blue) - 2 

Flammability  (Red) - 1 

Reactivity  (Yellow) -  3 


Water 

Pollution 


Effect  of  low  concentrations  on  squsbc  Me  is  unknown. 
Msy  be  dangerous  H  it  enters  water  inukes. 

Notify  local  hearth  and  wiidMe  officials. 

Notify  operators  of  nearby  wstsr  intakes. 


2.  LABEL 

2.1  Category:  None 

2.2  dees:  Not  pertinant 


4.  OBSERVABLE  CHARACTERISTICS 
4.1  Physical  State  (ee  shipped); 

Solid  or  liquid 

4J  Color  Yettow  (liquid):  yeiow  to  red  (aoW) 
4J)  Odor  Week 


L  RESPONSE  TO  DISCHARGE 
(See  fleeponse  Methods  Handbook) 
Issue  weming-potson.  water 
contaminant 
Restrict  access 
Should  be  removed 
Chenscsl  end  physical  treatment 


3.  CHEMICAL  DESIGNATIONS 
XI  CQ  CompatibWty  Claee:  Not  tisled 
3J  Formule:  2.  4-(NOi)*C4H*CHs 
X3  IMO/UN  Designation;  SoW:  8.1/2038:  Squd: 
X1/1600 

X4  DOT  ID  Noj  1600  (Liquid);  2038  (Solid) 

XJ  CAS  Registry  Nov:  121-14-2 


5.  HEALTH  HAZARDS 

XI  Pereonel  Protective  Equipment  Ak-lme  mask  or  ie«-oonieined  breeihing  epperatus;  safety 

goggles  and  lace  stseid:  rubber  gloves  and  boots:  protective  dothing. 

X2  Symptonm  Following  Expoeur«  Ingestion  or  overexposure  to  vapors  from  hot  can  cauM 

^  of  color,  nausea,  headache,  dizzioesa,  drowsiness,  collspse.  Hot  Bquid  can  bum  eyas  and 
skin.  Prolonged  skin  contact  with  soBd  cen  give  same  symptoms  as  alter  inheletiort  or  ingestion. 

X3  Treatment  of  Expoeore;  INHALATION:  remove  victim  from  exposui^:  get  medical  attention  (or 

nMthemoglobinemia.  EYES:  fluah  with  copious  amounts  of  wster  end  get  medteel  attention. 
SKIN:  wash  we«  with  soap  end  waier.  INGESTION:  induce  vomibng,  M  victim  ie  conscious;  give 
gastric  tavaga  and  saBna  cathartic;  gat  medicsl  attention. 

X4  Threshold  UmH  Vekie:  1.5  mg/m» 

X$  Short  Term  Inhalatton  UmRa:  Data  not  avaiiabla 
X8  Toxldly  by  ingestion:  Grade  4;  oral  LD*»  -  30  mg/kg  (rat) 

X7  Late  Toxletty;  May  causa  Ker  damage,  anemia,  neuritis. 

X8  Vapor  (Gee)  Irritant  Charaeterialica:  Not  pertinent 
X8  Liquid  or  SoNd  Irritant  Characterietica:  OaU  not  available 
X10  Odor  Threshold:  Dau  not  evaieble 

XII  lOlHValua:  200  mg/m> 


1  WATER  POUUnON 

XI  Aqustle  Toxicity:  Data  not  availeblo 
X2  Watartowl  Toxidty:  Dau  not  availebie 
8.3  Blelogieal  Oxygen  Demand  (BOD); 
Data  not  available 

X4  Food  Cham  Concentratloa  Potentiat: 

Dau  not  avaiieble 


X  SHIPPING  INFORMATION 

XI  Grades  of  Purity:  Technical.  Mixtures  such 
as  an  80:20  mixture  of  2.  4-  and  X 
6-isomers  art  also  available.  The 
hazard  properties  are  timiler. 
t.2  Storage  Temperature:  Ambiant  (solid): 

>gO*C  (Bquid) 

X3  Inert  Atmosphere:  No  raquirement 
X4  Venting:  Open  (flame  arrester) 


11  PHYSICAL  AND  CHEMIWL  PROPERTIES  j 

XI  PhysIcaJ  State  at  1S‘C  and  1  atm: 

Solid 

X2  Molecular  Weight:  182.1 
X3  Bolling  Point  at  1  atne  Decomposes 
X4  Freezing  Point: 

1S8*F  -  70*C  -  343-K 
12.5  Critical  Temperature:  Not  perwient 
1X6  Crltlcel  Preeaure:  Not  pertxient 
1X7  Speclftc  Gravity: 

1 J79  at  20*C  (liquid) 

1X8  Uqukt  Surface  Tension:  Dau  not  available 
1X9  Liquid  Water  Intertadal  Tension: 

Dau  nol  available 

1X10  Vapor  (Gee)  Specific  Gravity: 

Not  pertiner.t  , 

1X11  Ratio  of  Specific  Heeta  of  Vapor  (Gee): 

Not  pertinent 

1X12  Utent  Heat  of  Vaporization: 

170  Btu/lb  -  93  cal/g  * 

X9  X  10*  J/kg 

1X13  Heat  of  Combuatloic  —8.305  Stu/lb 

_  ^.614  caJ/g  -  —193.0  X  10>  J/kg 
1X14  Heat  of  OecompoeWon;  Not  pertinant 
1X15  Heat  of  Solution:  Not  perbnerTt 
1X18  Heat  of  Pofymertzallon:  Not  pertinant 

1X25  Heat  of  Fuaion:  26.40  cal/g 
1X28  Umltlng  Value:  Dau  not  available 
1X27  Reid  Vapor  Preeaure:  Dau  not  avattable 


I.  FIRE  HAZARDS  (Continued) 

XII  Stolchlometrtc  Air  to  Fuel  Ratio;  Dau  not  avaiiabte 
X12  Flame  Temperature:  OaU  not  available 
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2,4-DINITROTOLUENE 


12.17 

SATURATED  LIQUID  DENSITY 


12.18 

UQUID  HEAT  CAPACITY 


12.19 

UQUID  THERMAL  CONDUCTIVITY 


12J20 

UQUID  VISCOSITY 


Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


Temperature  British  thermal  unit  Temperature 
(degrees  F)  per  pound-F  (degrees  F) 


British  thermal 
unit-inch  per  hour- 
square  foot-F 


Temperature 
(degrees  F) 


Centipoise 


12.21 

SOLUBILITY  IN  WATER 


12.22 

SATURATED  VAPOR  PRESSURE 


Temperature 
(degrees  F) 


12.23 

SATURATED  VAPOR  DENSITY 


12.24 

IDEAL  GAS  HEAT  CAPACITY 


Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


Temperature 
(degrees  F) 


British  thermal  unit 
per  pound-F 


m-XYLENE 


Common  Synonym* 
1.  3>OirTMtfiylbenz9n« 

Xytol 


FVMti  on  watw.  FUmmablo.  initating  vapor  is  producad. 


Sioo  dtscharga  if  posstbt*.  Kaap  paopia  away. 

Catf  fira  dapanment 

Avoid  contact  witn  liquid  and  vapor. 

Isolals  and  remova  discnargad  matadaf. 

Notify  hx:ai  haailt)  and  pollution  control  agandi 


Water 

Pollution 


FLAMMABLE 

Rashback  along  vapor  trai  may  occur. 

Vapor  may  axploda  if  ignited  in  an  andosad  area. 

Wear  satf-containad  breaming  apparatus. 

Extinguish  wim  foam,  dry  chemical,  or  cartion  dhwida. 
Water  may  be  inatfaetiv*  on  fira. 

Cool  exposad  contamara  with  water. 


CALL  FOR  MEDICAL  AID. 

VAPOR 

kntating  to  eyas.  nose,  and  throaL 
H  vihaiad.  wiH  causa  headache,  difficult  breathing,  or  losa  of 
oonsdousnass. 

Move  to  fraah  air. 

If  breaming  has  stopped,  giva  artificial  reapiration. 

If  breathing  is  difficurt.  give  oxygen. 

UQUIO 

kritsting  to  skin  and  ayes. 

If  swallowed,  win  cause  nausea,  vomiting,  or  loss  of  consciousness. 

Remove  contaminated  doming  and  shoes. 

Rush  affected  areas  wim  plen^  of  water. 

IF  IN  EYES.  hoW  eyelids  open  and  flush  wrth  plenty  of  water. 

IF  SWALLOWED  and  victim  is  CONSOOUS,  have  victim  drink  water 
or  rraik. 

DO  NOT  INDUCE  VOMlTINa 


HARMFUL  TO  AQUATIC  UFE  IN  VERY  LOW  CONCEMTHATtONS. 
FOulino  tp  shoreiins. 

May  be  dangerous  if  It  antars  water  kitskaa. 

Notify  local  heaim  and  wrfdkfa  offldali. 

Notify  operators  of  naartiy  water  intakea. 


2.1  Category:  Flammabla  Iquid 

2.2  Claea:2 


4.  OBSERVABLE  CHARACTERISTICS 

4.1  Ptiyeteal  State  (as  aMpped):  Liquid 
4J  Color:  Cotpian 

4j3  Odor:  Uka  bantana;  charaetarfatic  aromatic 


L  RESPONSE  TO  DISCHARGE 
(Sea  Raaponaa  Heifioda  HandMok) 
laaua  warning-high  flarTwnabOty 
Evacuata  area 
Should  be  removed 
Chemical  and  physieat  treatment 


1  CHEMICAL  DESIGNATIONS 
3.1  CO  CompedbMty  Ctesa:  Aromatic 
Hydrocarbon 
Formula:  m-C«H4(CHi}s 
MOAiN  Daaignatlon:  3.2/1307 
DOT  to  NOJ  1307 
CAS  Ragiatry  Noi  10640-3 


Sl  HEALTH  hazards 

11  PareooalProtecthraEquipmant  Approvadeanidarorak-auppladrnaalcgogglaaorfacaihlald: 

gloves  and  boots. 

S.2  Symptome  FoBowrtttg  Exposure:  Vapors  causa  haadacha  and  Oujnaaa.  UdAI  britataa  ayaa  and 

akin.  If  takan  into  lungs,  cauaaa  aevara  coughkiQ.  dhtreaa.  and  rapidly  davatopiriQ  puknonaiy 

adama.  If  Ingaatad.  cauaaa  nauaaa.  vomiting,  erimpa.  haodarha,  and  coma;  can  ba  fataL  Kldnay 
and  Hvar  damage  can  occur. 

U  Traatment  of  Expoaure:  INHALA7X3N:  ramove  to  fresh  air.  adrnMatar  artificial  reapiration  and 
oxygan  if  teqiM;  cafl  a  doctor.  INGESTION:  do  NOT  induce  vomiting;  cal  a  doctor.  EYES: 
flush  wWi  water  for  al  iaaat  15  min.  SKIN:  wipe  off.  wash  wWi  soap  and  water. 

6A  Tlweahold  limit  Vakia:  100  ppm 

SJI  Short  Term  Inhelatlnn  Uwilta:  300  ppm  tor  30  min. 

SJ  Toxleity  by  btgaation:  Grade  3;  LDm  50  to  500  g/kg 
S.7  Uta  Toxleity:  Kidney  and  Ivar  damage. 

U  Vapor  (Qaa)  britant  Chafectartadcc  Vapors  causa  a  sight  smarting  of  fha  ayes  or  raapiratory 
systam  if  present  in  high  concentrations.  The  affect  Is  temporary. 

5.6  Liquid  or  Sold  Irrttant  ChatectaftoMca:  Minimum  hazard.  If  apMad  on  dothing  and  sitowad  to 

remain,  may  causa  amerting  and  reddening  of  the  sfcki. 

SklO  Odor  Threshold;  0.05  ppm 
5.11  IDLHValua;  10,000  ppm 


6.  nRE  HAZARDS 

5.1  Flash  Poinfc  64T  CC 

5.2  Flammabla  Umits  In  Ak:  1.1  %-6.4% 

%J3  Fbe  Exttngulahing  Agents:  Foam,  dry 

chemical,  or  carbon  dtoxida 

5.4  Fbe  Extinguiehing  Agents  Not  to  be 

Used;  Water  may  ba  ineffective. 

5.5  Special  Hazards  of  Combuetton 

Products:  Not  partinant 

SA  Behavior  In  Fbe:  Vapor  is  heavier  than  air 
and  may  bavel  oonaidarabi#  dtotanoa  to  a 
source  of  ignition  arid  flash  back. 

5.7  Ignition  Tamperatura:  986*F 

Electrfcal  Hazard:  Ctaaa  1,  Group  0 
Burning  Rata:  5.8  nwn/min. 
t.10  Adlabatie  Flame  Temperature: 

Data  rtot  avaflable 

5.11  Stoichlomatrte  Ab  to  Fuel  Ratio: 

Data  not  availabla 

5.12  Ftame  Tamporaturac  Data  not  avaiabl# 


7.  CHEMICAL  REACTIVITY 

7.1  Roactivtty  With  Water;  No  reaction 

7.2  Reactivity  with  Common  Matorlala:  No 

reaction 

74  StabiUty  During  Tranaport:  Stable 
7.4  NeutraBzIng  Agents  for  Adda  and 
Cauatics:  Not  partinant 
74  PolymartMtion;  Not  pertinent 
74  taihtoltor  of  Potymertzaflon: 

Not  partinant 

7.7  Molv  Ratio  (Reactant  to 

Froduet):  Data  not  avaflabla 
74  Reactivity  Qreup:  32 


10.  HAZARD  ASSESSMENT  CODE 

(See  Hazard  Aasaaament  Handbook) 

A-T-U 


11.1 

a  HAZARD  CLASSIFICATIONS 

Coda  of  Federal  Rtgulstiona; 

114 

Flammabia  fiqtid 

NAS  Hazsrd  Rating  for  Bult  Water 

Traiwportation: 

Category  Rating 

FW»  . .  . . - 

3 

Health 

liTitafit  -  . — 

1 

Liquid  or  Solid  Initant 

1 

2 

Water  Position 

Human  Toncity 

1 

Aquatic  Tmocity 

3 

Aesthetic  Effect 

2 

Reactivity 

Other  Chemicals 

1 

WatM’ _ 

0 

Seif  Reaction 

0 

114 

NFPA  Hazard  ClaasWcatfon: 

Category  CtasaMeation 

Health  Hazard  (Blua) . 

2 

Fiammabilrty  (Rad) 

3 

Reactivity  (YaUow) 

0 

t  WATER  POaunON 

5.1  Aquatic  Tozidty: 

22  ppm/96  hr/bkjagM/T1../freah  water 
•4  Waterfowl  Toxicitr.  Data  not  availabla 
14  Biological  Oxygan  Demand  (BOO): 

.  0  to/to.  5  days;  0%  (Iheor.).  6  days 
64  Food  Chain  Concantratton  Potentiafc 
Data  not  availabla 


1  SHIPPING  INFORMATION 

9.1  Ofsdaa  of  Purtty;  Raaaarch:  9949%; 

Pure:  99.9%;  Technical:  964% 

14  Storage  Tamperatura:  Ambient 
94  btart  Atmoaphara:  No  raquramant 
94  Venting  Open  (flame  arraatsO  or 
praawra-vacuum 


12.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

2.1  Physical  State  at  15*C  and  1  atm; 

Liquid 

24  Holaeuiar  Weight  106.16 
24  BoiUng  Point  at  1  able 

269.4*F  -  131.9*0  •  406.rK 
2.4  Freezing  Point 

— 54^F  «  -47.9*C  «  225.3*K 
24  Critical  Temperature: 

6504*F  -  343.6*0  -  617,0*K 

2.6  CrtUeel  Preeaure: 

513.6  atm  -  34.95  psia  -  3.540 
MN/m« 

2.7  Specific  Oravtty; 

0.864  at  20*0  (Bqiid) 

24  Liquid  Surface  Tension: 

26.6  dynas/em  «  0.0286  N/m  at  20*C 
24  Liquid  Water  bHartaciai  Tension: 

36.4  dyrrea/cm  m  0.0364  N/m  at  30*C 

2.10  Vapor  (Oaa)  Spedfle  Gravity: 

Not  pertirwnt 

2.11  Ratio  of  Spedfle  Heats  of  Vapor  (Oaa): 

1.071 

2.12  Latent  Heat  of  Vaporization: 

147  Btu/to  *  81.9  eai/g  >* 

3.43  X  10*  J/kg 

2.13  Hoot  of  Combuetion;  ^17454  Btu/lb  * 

>9752.4  cai/g  •  >40841  X  10*  J/kg 

2.14  Hast  of  Decofflpoaiflon:  Not  partinant 

2.15  Host  of  Sokittorc  Not  partinant 

2.16  Heat  of  Poiymartzsflore  Not  pertinent 

245  Heat  of  Fusion:  26.01  cai/g 

246  Lbniting  Vdue;  Data  rwt  tvatebla 

247  Raw  Vapor  Praaaure:  0.34  psia 


XLM 


m-AT  i-GNt: 


1 


12.17 

SATURATED  UQUID  DENSITY 

12.18 

LIQUID  HEAT  CAPACITY 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 

12.20 

LIQUID  VISCOSITY 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

Temperature 
(degrees  F) 

Centipoise 

15 

55.400 

40 

.387 

35 

.962 

15 

.938 

20 

55.260 

50 

.393 

40 

.953 

20 

.898 

25 

55.130 

60 

.398 

45 

.944 

25 

.862 

30 

54,990 

70 

.404 

50 

.935 

30 

.827 

35 

54.850 

80 

.410 

55 

.926 

35 

.794 

40 

54.710 

90 

.415 

60 

.917 

40 

.764 

45 

54.570 

100 

.421 

65 

.908 

45 

.735 

50 

54.430 

110 

.426 

70 

.899 

50 

.708 

55 

54.290 

120 

.432 

75 

.890 

55 

.682 

60 

54.160 

130 

►  .437 

80 

.881 

60 

.658 

65 

54.020 

140 

.443 

85 

.873 

65 

.635 

70 

53.880 

150 

.448 

90 

.864 

70 

.613 

75 

53.740 

160 

.454 

95 

.855 

75 

.592 

80 

53.600 

170 

.460 

100 

.846 

80 

.572 

85 

53,460 

180 

.465 

j 

85 

.554 

90 

53.320 

190 

.471 

95 

53.180 

200 

.476 

100 

.  53.050 

210 

.482 

^Z2^ 

SOLUBILITY  IN  WATER 


1Z22 

SATURATED  VAPOR  PRESSURE 


12.23 

SATURATED  VAPOR  DENSITY 


Temperature 
(degrees  F) 


Pounds  per  100 
pounds  of  water 


Temperature 

Pounds  per  square 

(degrees  F) 

inch 

ansa 


OILS,  FUEL:  1-D 


Common  Synonymo 


$100  ttoenoigo  H  noooWo 
C«0  ftro  doooiWtonL 
Awoo  oomoct  wttn  kmiil 
iKtato  and  ramom  docnargod  m 
Noo^  tooai  haam  and  poUubonc 


Combudibia. 
ExbnguiBh  aMn  d 
Watof  may  bo  in 
Cooimvoaodco 


Oayiquid 

Yaitow4)rown 

Litoa  or  fuel  o8  odor 

Ftaote  on  water. 

r  e^amieal.  toam  or  c 
Ifoctna  on  lira. 


CAU  FOR  MEDICAL  AID. 

LKHJID 

Irritating  to  tUn  and  oyoa. 

HarmfU  if  aHaNoiMd. 

Rornowo  oontaminatad  dottiinQ  and  sliooa. 
Flush  sffoetod  araai  with  pionty  of  watar. 

IF  IN  EYES,  hold  ayaiido  ooan  and  flush  with  |G 
IF  SWALLOWED  and  wetim  m  CONSCaOUS,  K 

DO  NOT  INDUCE  VOMITING. 


i.  RRC  HAZARDS 
•.1  Flash  Mnt  lOITF  C.& 

U  nawaw^  LMla  in  Air 
CJ  Flra  EattnQuiahIng  AgsnU.  Dry  chamicaL 
foam,  or  carbon  dioirirta 
M  Fbw  Extln«ulahlng  Aponte  Not  to  ba 
Uoad;  Water  may  ba  inoffadivaL 
•J  tparlal  Matarda  of  CombuaMon 
Froducter  .Noi  parbnora 
PjS  Bahavlor  in  Hrac  Not  partinant 
C7  IffMon  Tamporaturo:  35a-«2rF 
•J  Baeoteaf  Haaartf:  Not  partmant 
•J  Burning  Halo:  4  mm/min. 

•i.10  Adlabaile  Warns  Tawparatuni; 

Data  not  aaailabta 

CII  tlulchioiwafrtf  Air  to  Fual  Radot 
Data  not  awaitaoia 

4L12  Flama  Tamparatwa:  Data  not  aimiaNa 


7.  CHEMICAL  REACnVITY 

7.1  RoadMty  WKh  Water  No  raacbon 

7.2  WaactMty  with  Common  Matorteia:  No 

7J  BtMty  Owtng  Transport  Stabla 
7 A  Nautratofng  Aponte  for  AcMa  and 
Cauatica!  Not  partinant 
TJI  Potymarteatlon!  Not  partinant 
7Jl  teWbiter  ef  Roiymaftiatlon; 

7 J  Hater  Ratio  (Iteactent  to 

Product):  Data  not  avaiahia, 

7JI  RaactMty  Qioup:  33 


Oangsroua  to  aquatic  Ha  in  Ngh  oonoani 
Fouling  to  ahoraira. 

May  bo  danpteouttfkantora  water  inteh 

Pollution  Mobty  toeal  haaRh  and  wMWa  oAoala. 

MQOfy  opvrvcn  cp  fiMfiiy  vmbv  vumh. 


2.1  Catepory  Nona 
U  CteaK  Not  partnant 


4.  OBSERVABLE  CHARACrmSTICS 


4^  Color  Ught  brown 
4J  Odor  Charactenodc 


L  RESrONSE  TO  DISCHARGE 


Shoted  ba  ramoaad 
Chanaoal  and  pnyastel  baobnant 


3.  CHEMICAL  OESICHATKMS 


Formute:  Not  appicabte 
MOAJN  DaatgnatiBn:  3.1/1270 
00TB  No:  1270 

CAS  Wagtetry  Nol;  Data  not  oiaiObii 


1  HEALTH  HAZARDS 

i.1  Faroonai  Frosacttva  Eotepmant:  Protecbwa  gtowas;  goggtea  or  faoa  ahMd. 

S2  tywtotenw  FeSowing  Eapooura;  MHALATX3N  eauaoa  hoadacha  and  sbgM  prtmnsai 

bSGESnON  eouaas  nauaaa.  somNing,  and  oamping;  daproaaion  ol  oanbal  narvoua  aystem 
rvwng  bom  miid  haodadw  to  anaabMoo.  eoma.  and  daalft;  puimonanr  irrttebon  asGondary  to 
atetelabon  of  aoNant  a«na  of  Udhoy  and  tear  damaga  may  ba  dateyad.  ASPIRATK3N  cauass 
aarara  tung  artaiion  wSh  ooughing.  gagpnp,  dyapnaa.  teiMtemal  diaboaa.  and  lapiHy 
Oaifsiociino  ptemorvfy  adama;  taior,  a^pw  of  bronchopnaiaitoraa  and  pnaianonNiB;  aciAa  orwat  of 


t  WATER  POLLtmOH 

LI  ApuaMr  ToaMly; 

204  mg/1/24  hr/|uvanMa  Amaittowt 
Hwd/lWaalt  water 

L2  Watertowl  Toaldty:  20  mg/kg  LDm 
fmoitefd) 

AJ  Btaioglaai  Oiypsn  Damand  <000): 
Date  net  awaiabla 


1  SHimnC  INFORMATION 

LI  Qradoa  or  Furtty:  Oioaal  fual  1-0  (ASTM) 
L2  Btenapa  Tawipatoturai  Ambiant 
L3  marl  AOneaphsro:  No  roqubomam 
L4  Vanflng:  Opan  (Tlama  arraslar) 


L2  TioeOitewt  of  Fipiteiao;  INGESTION;  do  NOT  indues  vonbiinQ;  soak  rnsdical  attention. 

ASPIRATION:  antoroa  bod  roat  adtwnur  arygan.  EYES:  waah  with  oopioua  quantity  of  woiar. 
SfON;  ramowo  aoNont  by  wiping  and  waah  a«h  aoap  and  water. 

L4  Ttbotetehl  Ltedt  Votua;  No  aingte  solua  appheabte. 

Li  thert  Tarm  tehoiattoo  Umha:  Date  not  aaaiabte 
LS  Totoeiiy  by  tngaafton:  Grada  1;  LO««  -  5-16  g/kg 
L7  Ute  Toatetty:  Date  not  avaiabte 

LS  Vapor  (OOB)  Irmwit  CharsctarteltaK  Sight  amarbno  of  ayaa  or  raapaatory  system  if  pnaaant  in 
tagh  oonoanbboona.  Tbs  oftect  is  temporary. 

LS  Utedd  or  SoM  btetent  ChoroctetteBca;  Minimum  tiaard.  H  apNod  on  otatHng  and  aiowod  to 
ramam.  may  eauaa  tenarvng  and  loddarang  of  alarL 
LIO  Odor  Tbraohew:  0.7  ppm 
Ltl  BUiVafua;  Date  not  avadabte 


10.  HAZARD  ASSESSMENT  CODE 


IL  HAZARD  ClASSinCATIONS 

11.1  Coda  of  FadorM  Raputetlons: 
Combuadbla  liquid 

112  NAS  Iteard  Rating  tor  Bidk  Water 
Transports  Bore  Not  isted 

Category  Claamrattn 

Haalth  Haard  <Blua) _  0 

Dawrabiity  (Rad) _  2 

RaoetMty  (Yaiow) _  0 


11  PHYSICAL  AND  CHEMICAL  PROPERHES 

12.1  Phyateal  State  at  irc  and  1  atec 
Liquid 

124  Mfilaraar  Waight  Not  parbnant 
124  BeMng  PoM  at  1  abm 

SefroMOT  •  103— 2S3*C  « 

466  seeTC 

1L4  Froaaig  Paint 

-SOT  •  — 34*C  «  240’K 
121  CrWoH  Tamparatura.  Not  partinant 


QSI-OSS  at  15*C  (kquid) 

Uquid  Surtoa  Tanaierc 

23-32  dynaa/om  -  0.023-0.032  N/m 
•t20*C 

liquid  Water  tniarfartel  Tanaien- 

47—49  dynaa/cm  »  0.047—0.049  N/m 

maarc 

Vapor  (Oas)  Spsclflc  Orovlty; 

Ratte  of  Spodfle  Haste  of  Vapor  fOaat 
Not  parbnant 

LaOaiit  Hast  of  VaportiattorL* 

110  Bbj/I)  ->  60  eal/g  • 

24  X  10*  J/kg 

Hast  of  Contouatlen:  —18.540  Blu/b  • 
—10400  caJ/g  -  —43144  X  10*  J/kg 
Hast  of  DooompoaMorc  Not  parbnani 
Mast  of  tolubonr  Not  parbnant 
Hast  of  Potymarteattofc  Not  parbnant 
Hast  of  Puatore  Data  not  avaiiabia 
LMtbig  Value:  Date  not  avteahii 
Raw  Vapor  Praaaura;  Data  not  a  laaopn 


DOD 


OILS,  FUEL:  1-D 


X 


•ATURATED  L 

12.17 

JQUIO  DENSITY 

UQUID  HE/ 

12.18 

IT  CAPACITY 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 

12.20 

UQUID  VISCOSITY 

emperature 
degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

Temperature 
(degrees  F) 

Centipoise 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

58 

60 

62 

64 

66 

68 

70 

72 

74 

76 

78 

80 

82 

84 

51.430 

51.360 

51.290 

51.220 

51.'  ;3 
5l.t.-;o 
51.C-0 
50.940 
50.870 
50.800 
50.740 
50.670 
50.600 
50.530 
50.460 
50.390 
50.320 
50J250 
50.180 
50.110 
50.040 
49.970 

49.900 

49.830 

49.760 

49.690 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120 

125 

130 

135 

140 

145 

150 

155 

160 

165 

170 

175 

180 

185 

190 

195 

.469 

.471 

.474 

.476 

.479 

.481 

.484 

.486 

.489 

.491 

.494 

.496 

.499 

.501 

.504 

.506 

.509 

.511 

.514 

.516 

.519 

.521 

.524 

.526 

.529 

.531 

50 

'  60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

1  180 

190 

200 

.964 

.964 

.964 

.964 

.964 

.964 

.964 

.964 

.964 

.964 

.964 

.964 

.964 

.964 

.964 

.964 

—30 

—25 

—20 

—15 

—10 

—5 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

6.065 

5.482 

4.965 

4.508 

4.101 

3.739 

3.416 

3.127 

2.867 

^634 

2.424 

^235 

^064 

1.909 

1.768 

1.641 

1.525 

1.419 

1.322 

1.233 

1.152 

1.078 

12^1 

SOLUBILITY  IN  WATER 


12^ 

SATURATED  VAPOR  PRESSURE 


?mpefatufe 
legrees  F) 


Pounds  per  100 
pounds  of  water 

Temperature 
(degrees  F) 

Pounds  per 
inch 

1 

70 

.041 

N 

80 

.056 

S 

90 

.075 

O 

100 

.099 

L 

110 

.130 

U 

120 

.168 

B 

130 

.217. 

L 

140 

.277 

E 

150 

.350 

160 

.440 

170 

.548 

180 

.679 

190 

.835 

200 

1.021 

210 

1.241 

220 

1.500 

230 

1.802 

240 

2.154 

250 

^562 

260 

3.033 

270 

3.573 

1U3 

SATURATED  VAPOR  DENSITY 

Temperature  Pounci^  per  cubic 
(degrees  F) 


N 

O 

T 

P 

E 

R 

T 

I 

N 

E 

N 

T 


^Z24 

IDEAL  GAS  HEAT  CAPACITY 


Temperature  British  thermal  unit 

(degrees  F)  per  pound-F 


N 

O 

T 

P 

E 

R 

T 

I 

N 

E 

N 

T 


tttn  n 


OILS,  FUEL:  2 


ComuMM  Synonym 
I  lofTM  hooting  oi 


Cob  fro  dipvtmom. 

Avoid  oontoet  wm  iiQuid. 

loototo  ond  romowo  doenargod  tnoMtioL 


OByBcMd 

YaBow  brown 

Luba  or  fuai  oi  odor 

Boaia  on  waiar. 

Exangutfi  wWi  dry  chMfKOl.  toom  or  c 
Wotor  my  bo  mdoOvo  on  tro. 


CooTaado^ 


CAa  FOR  MEDICAL  AiO. 

UQUtO 

tmtaOno  to  aton  and  oyoo. 
n  amtoml.  m  caun  nauaoa.  wmMng. 

Bomovo  oonwnatod  ctodiing  and  ahooa. 

Piuah  aftoctad  ama  intn  ptanty  of  watar. 

If  IN  EYES,  bow  a/itda  opon  and  fluab  adih  ptanty  of  arai 
IF  SWALLOWED  Md  vidim  la  CONSCIOUS.  Hava  vWim  C 

DO  NOTWDUCE  voMmwa 


fi.  RRE  HAZARDS 

S.1  Haah  Mnt  136*F  OC. 

S2  nammaMa  Umita  In  AIr 
Data  not  ovaBaWa 

SJ  Wra  iKtmgdnWnfl  Apatm  Dry  chamieal. 


A.4  Rra  EatingulaMn9  A«onta  Not  to  ba 
Uaa*  Waiar  may  ba  inaftacOva 
%JS  Spaolal  Hanrda  of  Combuatton 
Ffadueta:  Not  partinont 
SA  ■ahavtof  in  Fbo!  Not  parttnant 
•.7  IpnIMon  Tantporatwa;  4S4T 
AS  Elooarleai  Haof^  Not  portinoni 
tJi  lumlng  Nalae  4  mm/mia 

Data  not  avaitahla 

All  Wolchtoaiatrtf  Air  to  Fuai  Natte 
Data  not  awaiabta 

A12  Warn  Tawparatuta;  Data  not  mraiaWa 


7.  CHEMICAL  REACnvnY 

7.1  HaacWvlty  Wttb  Watar:  No  laaetion 
7 J  naaotMty  artth  Common  Hatorlala:  No 

7A  smMty  Otalng  Tranaport  Stabia 
7  A  NautratNng  Aponta  tor  Adda  and 
CaiMttoa?  Not  partnant 
7j(  Pofymartaattom  Not  partawnt 
7jI  InWbitof  of  dolymartMtlom 
Not  parlinortt 

7J  Molar  Ratio  (Naoetant  BO 

Pioduot);  Data  not  avaiabta 
7J  RaafIMIy  Oroopt  33 


10.  HAZARD  ASSESSMENT  CODE 


a  HAZARD  CLASSinCATIONS 

11.1  Coda  of  radaral  RagiABtkm: 
Conaniadbla  liquid 

1U  NAS  Haaard  Ratmp  for  Bidk  Waiar 
Tfanaportatiofc  Not  Baiad 
Its  NFPA  Haand  CtaaoMcatlOfc 

Catagery  Ciaiiiliratl 

Haaith  Haiard  <Blua) -  0 

nammabSty  (Rad) -  2 

RaactMty  (YaBoaQ  . 0 


Water 

Pollution 


Oanpareua  to  aouabe  Ma  in  I 
Foully  to  abomana. 


1  usa 

cniionr  N 

OaaatNotp 


4.  OBSERVABLE  CHARACTEmSnCS 


A2  CotOR  Ugfit  bfoam 
4S  OdOR  Lika  haroaino; 


L  RESPONSE  TO  DISCHAR6E 


Shodd  ba  ramovad 
Cbamieal  and  pbyaicaf  baalmarn 


a.  CHEMICAL  DESIBNATIONS 


PomMla;  Not  appkcabla 
mO/UN  Daalsnatlon-  A3/1223 
DOT  ONOJ  1223 

CAS  Raeatry  No:  Data  not  avaBiWa 


1  HEALTH  HAZARDS 

A1  Raroom  Protacdva  tqidpaiantr  Pwtacliva  eovaa;  gog^  or  taca  Naald. 

A2  Syawtama  roMomktq  Uporntm  INHALATION  eaum  baadmm  and  Ni^  oattnaaa. 

SIGESTION  cauaaa  nauaaa.  vomianA  and  ommpinB:  dapramm  of  oantralnanmoaayatm 

*om  mid  haadacha  to  anaatma.  ooma,  and  daaBi;  pdmonary  imtation  aaoondary  to 

iwbalalinn  of  aofvant  aigna  of  ladioy  mid  bmr  damapa  may  ba  dalayad.  ASPIRATION  owaaa 
aavam  kmg  amabon  atm  oougbmq.  paqpnp.  dyapnaa.  ■twtamal  dbtmaa.  and  mpidhf 
dawaNpaio  pdmonmy  adanw:  latar.  aigna  of  branobopnaumorw  and  pnamonHia;  aoda  onaat  of 


B.  WATER  POLUmON 

A1  BpifBb  TaaicRyt 

200  ppm/24  br/jifvanlo  Amarioan 
ahad/lWbaab  aaiar 
20  ppm/06  br/rainbow  trout 
agps/TL«/8alt  natar 

A2  Watarloart  ToatcWy;  Data  not  avaiahia 

U  BMogieal  Oiypan  Oamand  (ROO^ 
Data  not  ■vaBablt 

S4  Pood  Cham  Coneantmdan  RnBawWat 


1  SHimNG  INFORMATION 

A1  Qmdaa  of  Purtly;  Commaroial 
tS  SBorapa  Tamparatura:  Ambiata 
U  Wart  Abnoapbara;  No  mquiramaw 
AA  VanSnp:  Opan  (flam  arraatar) 


II  mrSlCAL  AND  CHEMICAL  nOPERneS 
12.1  Pliyaioai  Stata  at  18X  and  1  aWc 
Uqdd 

122  Mnlandar  Walgbt  Not  paibnant 
12J  BaWnp  PoWt  at  1  awe 

540  oaof  -  282-236-0- 
556-61 1-K 
12A  PraaiWp  PaWt 

-20-F  -  — 29-C  -  saanc 
t2J  CiWeM  Tamparatura;  Not  pamant 
1ZS  OWieai  Pranwr  Net  parbnant 
UJ  tpiBNIc  Otavtty; 

0870  at  20-C  (iMidd) 

12S  Uquld  Swtaoa  Tanatore  (aaL) 

2S  dynaa/om  -  0.025  N/m  at  20*C 
12J  Liquid  Waiar  WBarfaeWI  TanaWn;  (aat) 
so  dynaa/om  -  0.05  N/m  at  20*C 

1210  Vapor  (Oaa)  Ipaeftlc  OrwWr 

1211  Rasa  of  ipaoWic  Haata  of  Vapor  (Oaa): 

1212  Utant  Maat  of  Vaporwaltare 

1213  Haat  of  Cambuatlon-  —10.440  Sw/N  - 

— 1OS0O  oal/g  -  ^45217  X  10«  J/kg 

1214  ttoat  Of  DacompoaMoie  Not  panram 
1216  Haat  of  Oolulton:  Not  paranonl 
1216  Haat  of  Potymarli  attorn  Not  paranant 
122$  Moot  of  Puaion;  Data  not  nrailabtB 

1226  UmRInp  Vabia;  Data  not  avaiabia 

1227  Raid  Vapor  Pmaaura:  Data  net  amitibU 


23  TmaWMOt  of  Expoawa:  P4GEST10N:  do  NOT  Muoa  vornMno- ASPIRATION:  ordona  bad  mat 

adniniaiar  OKypon;  aoak  madwai  aaamietL  EYES:  amah  abm  oopioua  quarMy  of  amlar.  SKSt 
mmova  ooNant  by  amw  and  amab  «tw  aoap  and  aaaar. 

24  TWaalwM  LImR  Vatua:  No  aaigio  vaWa  appioabia. 

26  ToNeMy  by  tngaatton-  Gmda  1;  LOm  -  5>1S  p/hg 

27  Lata  Toaiolty;  Data  not  avoBabia 

28  Vapor  (Oaa)  trrttant  CbaroeBartaticr  Sbgfti  wnaiwig  ct  ayaa  or  raapiwtery  ajoiam  M  pmaant  In 

lagb  oenoandabona.  Tba  aflaci  ■  tamporaiy. 


210  Oder  Tbtaabol*  Data  not  avaaabla 

211  IDLHVahia:  Data  net  a  miaHa 


3TW 


OILS,  FUEL:  2 


1 


•saturated  l 

12.17 

JQUID  DENSITY 

12.18 

UQUID  HEAT  CAPACITY 

12.19 

□QUID  THERMAL  CONDUCTIVITY 

12.20 

UQUID  VISCOSITY 

empe<ature 
degrees  F) 

Pounds  per  cubic 
foot  (estimate) 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unitHnch  per  hour- 
square  foot-F 

Temperature 
(degrees  F) 

Centipolse 

50 

54.740 

30 

.429 

30 

.908 

0 

3.773 

52 

54.740 

35 

.431 

35 

.908 

10 

3.397 

54 

54.740 

40 

.434 

40 

.908 

20 

3.071 

56 

54.740 

45 

.436 

45 

.908 

30 

2,788 

58 

54.740 

50 

.439 

50 

.906 

40 

^541 

60 

54.740 

55 

.441 

55 

.908 

50 

2.324 

62 

54.740 

60 

.443 

60 

.908 

60 

2.134 

64 

54.740 

65 

.446  * 

65 

.908 

70 

1.965 

66 

54.740 

70 

.448 

70 

.908 

80 

1.815 

68 

54.740 

75 

.451 

75 

.908 

90 

1.681 

70 

54.740 

80 

,453 

80 

.908 

100 

1  1.561 

72 

54.740 

85 

1  .456 

85 

.908 

110 

1.454 

74 

54.740 

90 

.458 

90 

.908 

120 

1.358 

76 

54.740 

95 

.460 

95 

.908 

130 

1.270 

78 

54.740 

100 

.463 

100 

.908 

140 

1.191 

80 

54.740 

105 

.465 

105 

.908 

150 

1.120 

82 

54.740 

110 

.468 

110 

.908 

160 

1.054 

84 

54.740 

115 

.470 

115 

.906 

170 

.995 

120 

.472 

120 

.908 

160 

.940 

125 

.475 

125 

.906 

190 

.890 

130 

.477 

130 

.908 

200 

.844 

210 

.802 

1 

SOLUBILITY 

2.21 

IN  WATER 

12.22 

SATURATED  VAPOR  PRESSURE 

12.23 

SATURATED  VAPOR  DENSITY 

?mperature 

Pounds  per  100 

Temperature 

Pounds  per  square 

Temperature 

Pounds  per  cubic 

legrees  F) 

pounds  of  water 

(degrees  F) 

inch 

(degrees  F) 

foot 

1 

55 

.466 

N 

N 

60 

.474 

0 

S 

65 

.481 

T 

0 

70 

.489 

L 

75 

.497 

P 

U 

80 

.505 

E 

B 

85 

.512 

R 

L 

90 

.520 

T 

E 

95 

.528 

1 

100 

.535 

N 

105 

.543 

E 

110 

.550 

N 

115 

.556 

T  . 

120 

.565 

125 

.573 

130 

.580 

12^4 

IDEAL  GAS  HEAT  CAPACITY 

Temperature  I  Bnttiri  Mnnaf  unit 

(degrees  F)  ‘  per  pound-F 

94 

0 

T 

P 

f 

m 

T 

I 

H 

C 

H 


c  cccce  c  cs  etee  s 


OILS,  FUEL:  2-D 


OTD 


Oiy  Squid 

Yalow  brown 

Luboorfual  ol  odor 

Roati  on  wator. 

CAa  FOR  MEDICAL  Ato. 
UQUO 

krtttting  tQ  akin  and  ayaa. 
HarmhJ  if  awaiiowadL 


Fiuah  aftadad  anas  wfm  planiy  of  walar. 

F  IN  EYES,  hold  ayakdt  ooan  md  Ihah  with  plonty  of  «mi 
F  SWALLOWED.  «id  vicMn  ■  CONSCKXJS,  hava  ¥iclim  d 

DO  NOT  INDUCE  VOUmNG. 


Dangareua  ID  aouaiie  Ma  m  h 
Fdtaino  to  ahorakna. 

V*****^  May  ba  dartoifoua  N  K  antora 

Pollution  Notoy  Ideal  haadh  and  wMHa  < 


1.  KSFONSE  TO  WSCMARSE 


Should  ba  ramowad 


1  CHEHtCAL  0ESI6IUT10IIS 

CO  Cowtoattbty  Oaaa;  MiacaianBoui 
H)torocafbon  Mocbaaa 
Fonauto:  Not  appkoabla 
MOAM  DaaHwalliwr  3.1/1270 
DOT  DNou:  1270 

CAS  RoftoSy  No.*  Oata  not  aailitiU 


4.  OBSCRVABLE  CMARACTEMSnCS 

4.1  Wiyalcto  SMa  <aa  abMaad);  Utoid 
4J  Color  Li^  blown 


1  HEALTH  HAZAAOS 
Pfotoolwa  0ooaac  0^0^^^ 
MQESnON  oauaaa  nauaa 


otoy  ba  daloyod.  ASPIRATION 


Traobwan  1  fipnaiao;  MQESTION;  do  NOT  Muoa  vomittno.  ASPIRATION:  antoioa  bad  loat; 
admnaiar  oaygan;  aoak  madlcal  aMnlion.  EYES;  waM)  wbh  eovaoua  quMifty  of  vwaar.  SKM: 


1  nn  HAZARDS 
Cl  rMPolnl:12STCa 
C2  ftwanabU  UnMa  In  Air  1.3%-C0« 

CS  Wra  Eabnjulahtoo  Agawla;  Dry  chainieaL 


Uaod;  Watar  may  ba  toaSacilM 
ipoolal  Haaarda  of  Combuattoh 
Pfoductas  Not  pailinant 
lahawlor  In  Pbas  Not  paitinant 
inMon  Tampanabaa.  490— 645*F 
lacbrtoal  Hasarts  Not  paiiinanc 
aiming  Wato.  4  mm/mi(v 


Data  not  mnaiaNa 
ttoiehiomatTic  Air  to  Pwal  Ratio: 


11  HAZARD  ASSESSMENT  CODE 
(Sbd  Haaart  Aaaaaamant  Handbook 
A-T-U 


a  HAZARD  CLASSinCATIONS 

1U  Coda  or  Fadorto  Ragutottona: 
Combuabbia  liquid 

m  NAS  Haard  Rating  for  Suit  WMar 
TTonapoHalioic  Not  latad 
Its  NPPA  Maaafd  CtoaoMoattoic 

Catogory  CtoaaWwall 

HoaHh  Haxaid  (Bhia) _  0 

RammabSly  (Rad) _  2 


I  Tamparatura:  Data  not  ptoiaWa 


7.  CHEMICAL  REAcnvnr 

7.1  RaacdvWy  WNh  Watar  No  raaelion 
7 J  RoacttwRy  wftti  Cotianon  Matartola:  No 

TJS  SlabHty  During  Tranaport  Stabla 
7 A  Naulrakikig  Agania  for  Aotda  and 
Cauadoae  Not  partinant 
7J  Polymarlaollonj  Not  partnant 
7jt  InWhItor  of  Potymartaalloic 
Not  pailinant 

7J7  Motor  Ratio  (Waactant  to 

ProdueO:  Data  not  owaiabto 
7J  Raacthmy  Croup:  33 


1  WATER  POOUnOH 

Cl  AquoHo  ToidoNy: 

204  mgA/24  lr/)uwanilo  Amartoan 

ahodm^/atoi  wotor 
C2  Wotorfoart  TotooRy;  Data  not 
C3  Wologleal  Oaygan  Domond  (SOOe 


1  SHimHC  IHFORMATIDH 

Cl  Qrodoo  of  Pumy;  Otood  kiol  2-0  (ASTM) 
C2  Saofogo  Towpofolura;  Ambiant 
CS  biart  Atmoapharo:  No  raqdramant 
9^  Vonling:  Opon  (Aama*afrMtof) 


12.  PHYSICAL  AHD  CHEMICAL  PROPERTIES 

1C1  Pfiyoloat  Stalo  ot  1S*C  and  1  oime 
Uqtod 

ICS  Mnlaniiir  Walght  Not  partnant 
ttS  BeMng  Point  at  1  abR 

ft40-«4(rF  .  2a2-33rc  » 

S66— 611*K 
tCA  fraatong  Point 

or  .  ire  -  255*K 
ICS  CfWtool  Tampamtum:  Not  portnonl 
ICS  CiMeal  Pffooouro:  Not  porOnoni 
1C7  SpBBifiB  Qrototy: 

0S7— OJO  Ot  SOX  (liquid) 

US  Liquid  Surfaoo  Tanolow:  Data  not  ovaiabto 
tes  UqMd  Wator  bitorlaBito  Tanatoir 
Pan  not  owMabla 

1C10  Vapor  (OoB)  tpacHle  Oravliy: 

ICII  Ratio  of  tpaelfle  Haoti  of  Vapor  (Qoa): 
Not  pofbnoni 

1C12  Lotant  Hoot  of  Vapoctoaben: 

1C1S  Haat  of  CombMadan!  —19.440  Blu/b  • 

— 10S00  eal/g  -  —452.17  X  10*  J/kg 
1C14  Hoot  of  DooompuoMoit:  Not  podawni 
1C1S  Hoot  Of  Sokidon;  Not  portnom 
ICIt  Hoot  Of  Potymartatton:  Not  portinont 
1C2S  Haat  Of  Pualen:  Data  not  awoilabto 
less  LkwIMng  Vafcio:  Data  not  mtolabU 
1C27  Raid  Vapor  Praoaia'a.  Data  not  avoiabia 


TatocRy  by  togaadon!  Qioda  1;  LDm  -  5-15  g/kg 
LfliaTatoelly:  Data  not  awailabto 

Vapor  (Oaa)  bmanl  Charaetartodoto  Skght  amtoting  ol  ayaa  or  rambatory  aytown  S  pmaant  In 
ooneanaotona.  Tha  afloet  •  tamporanr. 

Liquid  ar  Sodd  imtont  OtometartaWrw  Minman  homd.  H  apRad  on  clothing  and  ataaad  to 
lanaon.  may  oauoa  amardno  and  laddarang  ol  aHn. 

CIO  Odor  THroohoM:  Oda  not  avoiabto 
C11  NILHValuae  Data  not  awaiabto 


12.17 

SATURATED  UQUID  DENSITY 


12.18 

LIQUID  HEAT  CAPACITY 


12.19 

UQUID  THERMAL  CONDUCTIVITY 


British  thermal 
unit-inch  per  hour- 
square  foot-F 


12.20 

LIQUID  VISCOSITY 


Temperature 
(degrees  F) 


Centipoise 


12.21 

SOLUBILITY  IN  WATER 


emperature  PoufKls  per  100 

deG^  es  F)  pounds  of  water 


12.22 

SATURATED  VAPOR  PRESSURE 


Temperature 
:  negroes  F) 


Pounds  per  square 
inch 


12.23 

SATURATED  VAPOR  DENSITY 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

N  1 

12J24 

IDEAL  GAS  HEAT  CAPACITY 


Temperature 
(degrees  F) 


British  thermal  unit 
per  pojnd-F 


c;  ecQccc  c  ec  tttn  c 


OILS,  FUEL:  4 


Oiyiqute 

Dwk 

Luba  or  luai  ol  odor 

Floate  em  water. 

CM  Mr*  bipartmanl 

Avoid  oomaet  wnh  hoiad 

iMtiM  and  romovo  dMcharpod  matariaL 

Nodty  loeai  haaith  and  poaution  oontroi  apanoiaa. 


Extono^  dry  ehandoal.  foam  or  e 
may  ba  inaWacava  orMIra^ 


CAU.  FOR  MEDICAL  AID. 

UQUIO 

aiiUtoiig  to  akin  and  ayaa. 

Hamdtd  d  aiwaliowad. 

Ramowa  ooniaminatad  cioiNnQ  and  aboaa. 
Fiuan  attactad  araaa  witn  piarrty  of  watar. 

IF  IN  EYES,  hold  ayoWs  opan  and  flush  with  p 
IF  SWALLOWED  and  vieom  is  CONSCIOUS,  hi 

DO  NOT  INDUCE  VOUmwC. 


IEffact  o(  low  oonoana 
Fousngioahoraan... 

Pollution 


L  KSPONSE  TO  OtSCNAKC 


1  niEHAZAROS 

LI  naah  Fobifc  >13(rF  CC. 

L2  FlMiBiMbla  LhMla  In  Ab: 

LS  nra  EartlngidaMno  Agania:  Dry  chamicaL 
foam,  or  oartan  dkBdda 
L4  nra  ExtlnpulaMnQ  Apatite  Not  10  ba 
Uaate  Water  may  ba  jnaWaciva. 
tbS  Spoetei  Haiarda  Of  Combuattoii 
Ffoduote:  Not  pahinant 
Lt  MiBVior  In  Fba;  Not  parlinant 
L7  IgnMon  Tamparatura:  505T 
•J  Baetrteal  Hanr±  Not  partinam 
U  Sumlng  Mala;  4  mm/nin. 

CIO  AMataatte  Plama  Tamparatura: 

Date  not  atteitebte 

tbil  Stoteteomobte  Air  to  Fuat  Ratla: 

Date  fwt  aiteisWs 

•.12  Wama  Taateoratura:  Data  not  avadabli 


7.  CHEMICAL  KACnvnY 

7.1  NaoetMty  WWt  Water  No  raacbon 
Raocltelly  artlh  Cotnnioti  Hatertete:  No 

7J  SteMHy  During  Tranaport  Stebte 
7 A  Nsiitradflng  Apatite  tor  Adda  and 
Cauallea:  Not  partnam 
7.S  Fotymofteatlon:  Not  partinani 
7jS  biMbltor  of  Fotymarteattarc 

7J  Molar IWolWasctent to 

Froducit);  Data  not  availabla 
7J  Haarttetty  Oiaap!  33 


10.  HAZARD  ASSESSMENT  CODE 
(Saa  Haard  Aaaaaamant  Handbook) 
A-T-U 


IL  HAZARD  CtASSinCATIONS 

11.1  Coda  of  Fodoral  Roputebono: 
Combuatitte 

1U  NAS  Haaard  ftebng  tor  Bute  Water 
IDanapoteabon:  Not  llasad 
Its  NTteA  Maiant  npooWraWnnr 


1  CHEMICAL  DESIGNATIONS 


LI  Catepwy;  H 
rs  CteOKNotp 


4.  OBSERVABU  CHARACTIRtSTICS 


1  WATER  FOLLirnON 

•lI  Aduade  Toatady:  Date  not  avaMabte 
L2  WatertoaH  Toadcityi  Date  not  avNUbte 
•4  BialDgloal  Osypon  Pomand  (BOO): 
Date  not  avaitebte 


4.1  Ftiyajoal  Btete 
44  OotonBnwh 
4J  OdarChoracM 


Fartwdr  Not  applioabte 
BIO/UN  DsBlpnotlatr  X3/1223 
DOT  O  Ho.'  1223 

CAS  Ropteby  Nol:  Date  not  ovalabte 


1  HEALTH  HAZARDS 

Pomonai  Frotecttea  IpulpmBiit  PieiacbM  glovaa;  pogptea  or  teoa  shteld. 

Bywtetoam  Fobowtnp  L^aotoor  M0EST10N;  gasteoimaabnal  Mtetem.  ASPffWTION:  pulriionary 
tebaaon  m  normally  minimal  but  may  baooma  mom  aovara  aataral  houm  after  aapioatfo. 

r  r - nf  rmnnrrr  tffGESTlON:  do  NOT  tevapa  or  indue*  vomtenp.  ASPIRATION: 

baoimnnt  ptobdbiy  fwt  mqitead:  dalayad  davalopmant  ot  ptemonaty  aritelion  pan  ba  dssscted  by 
ateiNdteBt»fByi:oonBidsrpwpnytecllcanlBioiorigsnaMoowSbonwanante.EYES:  waahadh 
eopioua  quanNy  ot  water.  8KM:  wipo  off  and  wooh  wNh  aoap  arte  swter. 

TbroaheW  UmR  Valua:  Date  not  avaitebte 


1  SHIFflNG  INFORMATION 

•.1  Oradaa  of  Furtty:  Cemmarcial 
•4  Sleraps  Tamparabowt  Ambtent 
•4  tnart  Attneapbarw:  No  raqursmart 
M  Vofiteip:  Opan  (llama  aiToater) 


12.  FHYSICAL  AND  CHEMICAL  FROFERTIES 

tL1  Fhyateal  Stote  at  1SX  and  1  abm 


214  ID  >lOPrF 

-  101  ID  >aarc  -  374  to  86i*k 

Froatenp  Point 

-4010  -f15*F 

w-2Bto-0*C  -  244t0  2»4*K 
Crtdoal  Tampsrabaw;  Not  parbnant 
Critloal  Praaaura:  Not  pamnant 
•paoNIe  Qravliy; 

QJ04  at  1S*C  (itesd) 

UquM  SurtooB  Tanaion:  Dote  not  avaitebte 
Uquid  Wasar  Inlateoolal  Tanaion: 

Date  not  avaitebte 
Vapor  fftoa)  SpacWc  Oravtty: 
Notpsmnant 

Rado  of  Ipartlte  Hoote  of  Vopor  (Ooo): 
Notpartewm 

UteM  Hoot  of  Vaporteatloti: 

Haot  of  Cembuotlom  — 17,440  Biu/te 
•  —0,700  eal/g  •  —406.1  X  10*  J/kg 
Haat  of  OaoompoaWore  Not  pariinant 
Haat  of  Solutlan:  Not  parteiant 
Haot  of  PotymartaabOfE  Not  portnatit 
Haol  of  Fualon:  Date  not  ovaitebte 
UmMng  Vatoa:  Data  not  avaitebte 
Bald  Vapor  Froaauro:  Date  not  avaitebte 


Toteolty  by  Inpsatten-  Grada  1:  LDm  -  S  to  15  p/kp 
UteTatePbr  Doss  net  wtetefiis 


mmain.  may  cauaa  smarting  arte  mdoanmp  of  Pia  aten. 
Oder  TVaahotd  Data  not  avaflabto 
BLN  Valua:  Date  not  awaSaWs 


12^1 

SOLUBIUTY  IN  WATER 


1Z22 

SATURATED  VAPOR  PRESSURE 


emperature 
degrees  F) 


Pounds  per  100 
pounds  of  water 


12^ 

SATURATED  VAPOR  DENSITY 


Temperature 
/degrees  F) 

Pounds  per  square 
inch  (estimate) 

70 

.042 

75 

.049 

80 

.057 

85 

.065 

90 

.076 

95 

.087 

100 

.100 

105 

.114 

110 

.131 

115 

.149 

120 

.1 ' 

125 

130 

135 

140 

.279 

145 

.314 

150 

.352 

155 

.395 

160 

.443 

165 

.495 

170 

.552 

175 

.615 

180 

.683 

185  1 

.750 

190 

.841 

195 

.930 

12^4 

IDEAL  GAS  HEAT  CAPACITY 


Temperature 
(degrees  R 


Pourtds  per  cubic 
foot 


Temperature 
(degrees  F) 


British  thermal  unit 
per  pound-F 


ss  ccceccc  cs  tttn  ^ 


OILS,  FUEL:  5 


OFV 


Common  Synonyms 

RosidusI  fust  ol 
NaS 


Stop  tfodwgs  )f  posstnis 
Cs0  Srs  dspwimsm. 

Avoid  oonisct  wttn  hQuid 

IsMots  snd  rsmovs  fftocfisfvsd  msisrisL 

Noety  locitf  hsstm  ond  poNuoon  eonoo)  s( 


ExtinguMh  sM)  dry  ehsnscsi.  t 
Watv  msy  M  inoftsetrvs  on  Ih 
Coo<  ivpnsirt  ooftamsfi  sith  ■ 


CALL  FOR  MEOtCAL  AID. 

UOUiO 

hritstx^o  to  skin  snd  syst. 

Hs/mfut  if  siwstlo«md. 

Romovs  oontsmmsisd  cMhino  and  ahoss. 
Rush  aftsoad  arsos  wim  pisnty  of  waiar. 

IF  IN  EV^.  hotd  sysfeds  opan  and  flush  «»ith  d 
F  swallowed  and  vMm  is  CONSCIOUS.  N 

DO  ^  INDUCE  VOMfTING. 


L  nR£  HAZARDS 
t.1  Ptaah  Fotnt  CC 

U  Flamiy^a  LMts  in  Akt  1%-5% 

Fk«  btkigidaMns  Affanla:  Dry  charni^ 
foam,  or  carbon  dKwida 
t4  Wra  EirtfngidaNInQ  Aganta  Mot  to  bo 
Uaad,  Watar  may  bo  siaffacbva. 

AS  tpaefal  Haarta  of  CombMobon 
RroduetK  Not  partinant 
SjS  Bahavtoc  In  Not  parlinant 
A7  IgnMon  Tampatabaae  Data  not  mrailabla 
AS  Daclrtnal  Hoard:  Not  partmant 
tJ  Bumlno  Rata:  4  mm/min. 

AIQ  Adtabobe  Hama  Tomponrturo: 

Data  not  avaiaWa 

All  SloicWomabrIc  Air  id  Fuai  RoMo; 

Data  not  avaiabia 

A13  nama  Tomporaturo:  Data  not  avaisbia 


7.  CHEMICAL  REACTIVITY 

7.1  Raocbvity  With  Watar  No  raoebon 

7,3  RaoctMty  wftft  Common  Matartaia;  No 
roocbon 

7J>  ttaumy  During  Transport  Stabta 
7v4  NsiifraiTing  Agonta  for  Adda  and 
Cauatloar  Not  parbnani 

7.1  gdymarlMtione  Not  partinaot 
7JI  InWbNor  of  RolymatliBlIon; 

7J  Molar  Ratio  (Roactanl  10 

Product  Data  not  avatiabla 
7A  RooetMty  Qroup:  33 


10.  HAZARD  ASSESSMENT  CODE 


IL  HAZARD  CUSSinCATIONS 

11.1  Coda  of  Podam  RoguMIlons: 

1A3  NAS  Haavd  Rating  for  Bidk  Watar 
Tr—portagon!  Not  liatad 
Its  NFPA  Itaiard  CtaaaWrattrwr 


Haasn  Hazard  (Bhia). 
nammabiky  (Ra4 — 
RsaciMty  (YaSo«4  _ 


PHYSICAL  AND  CHEMICAL  PROPERTIES 


Efiact  of  low  oonoorOatH 
Fouing  to  ahoroano. 

May  ba  dor^arous  »  S  ai 

Pollution  Notify  local  haaNh  and  « 


B  on  aquatic  Wa  ia  unknowa 


4.  OBSERVABLE  CHARACTERtSnCS 

A1  Fhydod  tttta  <ao  aMppad):  UqUd 
A3  CotanBrewn 


1  CHEMICAL  DESICNATIONS 
CO  CompagbWty  Ctaaa;  lAacaBanacim 
Hjtarocarbon  Mixturaa 
Ponrnda:  Not  appkoabla 
NIOAm  DaaignaOon:  3J/1323 
DOT  ID  No.*  1223 

CAS  Raglatry  No:  Data  not  avaioNa 


5,  HEALTH  HAZARDS 

Paraonai  ProtacRva  Cgulpmanb  ProMctivo  glouaa;  gogglaa  or  faoa  ahakl 
tyitaRoma  Poliowing  Expoourw  ttfGESTION:  gaaimaaoafmal  imtatiort  ASPIRATION:  boobnont 
^oboWy  not  roqurod:  doiayod  dovaiopmarn  of  pubnenary  inkafioo  can  bo  datactad  by  aotiol 
tfwat  MoyA  eonaidar  prophytacae  anabatic  mgima  if  condition  wananta.  EYES:  wash  sRh 
CTT"*  quwtaty  of  waisr.  SKPt:  mpa  off  and  waatt  with  soap  and  waiar. 

Tiaabnant  1  Eapoaura;  Data  not  awakabla 
Tfiroahotd  Unit  Vaiua:  Data  not  availabia 


L  WATER  POLiimON 

A1  Aguailr  TwdeNy;  Data  not  pnaibli 
SJ  Watarfoad  TaodoRy:  Data  not  avaiabia 
AS  giBlogloai  Oaygan  Damand  ffOO); 
Data  not  availabia 

SA  Pood  Chain  Ooiicanlrution  PotanHafc 


1  SHIPPING  INFORMATION 

A1  Orodaa  of  Purity:  Fual  ei  Na  5  (haavy); 
Fuai  oi  Na  5  OigM) 

AS  mart  Atmoaphara:  No  raquramant 
A4  Vandng:  Opan  (lama  arraaiar) 


Hoiaataar  Walgfit  Not  parward 
•oMng  Point  at  i  atac 
43S— >10e2*F 

-  218->57(rC  -  4SI— >143^ 
Proatang  Paine 

or  .  — lAt:  -  355TC 
PiWrut  Tawparaiuror  Not  partnant 
CrRIaal  ^aaaura:  Not  partnant 
BpaoHle  Qrafvlly:  OkMd) 

0938  at  ire 

UquM  Surtaoa  Tanaion-  Data  not  avaiabia 
Liquid  Watar  Intartactal  Tanaion: 

Data  not  avaiabta 
Vapor  rooa)  SpooMie  Qrmrtty; 

Rallo  of  tpaeWe  Hoots  of  Vapor  iQmt 
Not  portnant 

iptant  Haot  Of  Vaportaattan; 

Naol  of  Contausuorc  —18.000  Biu/ta  - 
—10.000  oal/g  •  —418.68  X  10*  J/kg 
Hast  of  Paoomooaittorr  Not  partnant 
Haot  of  SoblPon;  Not  porbnont 
Hoot  of  Pofymortaoiloic  Not  paninant 
Haot  of  Puatam  Data  not  omiabia 
UmHing  Vaiur  Dau  not  avtaObia 
Raid  Vapor  Praaaurai  Data  not  avaiabia 


Toxleny  by  Ingaabon:  Grads  1:  LDm  -  S  lo  15  g/kg 
LataToileltr  Data  not  avaiabia 
Vapor  (Gas)  bfHanl  Charoetartabea:  Nona 

Uqtad  or  SoM  brftwft  ChwactarlabcK  Minimum  hazard.  If  apRad  on  clothing  and  alowad  to 
fomaav  may  eauas  amarang  and  roddarwig  of  Vw  skat 
t  Odor  Throaholft  Data  not  avaiabia 
1  DLHValua:  Data  not  avaiabia 


NOTES 


>FV 


OILS,  FUEL:  5 


12.17 

ATURATED  UQUID  DENSITY 


12.18 

LIQUID  HEAT  CAPACITY 


Temperature 
(degrees  F) 


12.19 

UQUID  THERMAL  CONDUCTIVITY 


12.20 

UQUID  VISCOSITY 


British  thermal  unit 
per  pound-F 
(estimate) 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

.460 

40 

.873 

.461 

45 

.873 

.462 

50 

.873 

.463 

55 

.873 

.464 

60 

.873 

.465 

65 

.873 

.466 

70 

.873 

.467 

75 

.873 

.468 

80 

.873 

.469 

85 

.873 

.470 

90 

.873 

.471 

95 

.873 

.472 

100 

.873 

.473 

.474 

.475 

.476 

.477 

.478 

.479 

.480 

.481 

.482 

.483 

.484 

.485 

105 

.873 

Temperature 
(degrees  F) 


Centipoise 


12.21 

SOLUBILITY  IN  WATER 


mperature 
agrees  F) 


Pounds  per  100 
pounds  of  water 


12.22 

ATURATED  VAPOR  PRESSURE 


12.23 

SATURATED  VAPOR  DENSITY 


Temperature 
(degrees  F) 


Pounds  per  square 
inch  (estimate) 


Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


tttt  !! 


OILS,  FUEL:  NO.  1 


OON 


I 


Common  Synonyms 

Karosana 

KartMina 

Rangaoi 

JP-1 

WataryiqtJd  Cokadaaa  Karoaanaodor 

Floata  on  watar. 

Stop  ciMharga  if  pOMttote. 

Car  lira  dapaitmant 

AvokJ  oontact  witti  load. 

laoiita  snd  ranw*  diachtrgad  matahal. 

Notify  locirt  hMrm  and  polluwn  oofttroi  aganoMA. 


nre 


ExiviguMi  with  ^  ehamicBt.  team  or 
Watar  may  ba  inottaetwa  on  fira. 

Cooi  aiqioaad  ooniarars  arith  watar. 


CAa  FOH  MEOiCAL  AID. 
UQUK) 

Initating  to  akin  and  ayoa. 
Harmful  M  i  - - - 


Exposure 


Plush  thactad  aroat  «vrth  planty  of  watar. 

fp  IN  EYES,  Md  ayakds  opan  and  flush  with  planty  of  walar. 

IP  SWALLOWED  and  victim  ia  CONSCIOUS,  hava  victim  «ink 

DO  NOT  INDUCE  VOMITING. 


Water 

Pollution 


L  RESrONSETODtSCHARGC 


Z  lABa 


a.1 

2^ 


1  CHEMICAL  DESIGNATIONS 


4.  OBSERVABU  CHAMCTDRSnCS 


E  Not  a 
MOAMK 
DOT  ID  No.:  1223 

CAS  WagiBNy  Noj  Dam  not  anaiaNa 


4.x  Oaioff  Colorttaa  to  brown 
4J 


1.1 

U 


eou^ang.  gogging. 
of 


1  HEALTH  HAZARDS 

Equlpnionfe  ProtacMva  ^ovaa;  goggloa  or  looo  ahWd. 
MQESTION  oouaoa  MMion  of 
•0  oNiNoion  of  vipon.  ASPHUTION  oouaoo  aavaia  hmg 
and  rapidN  danatofiing  puMtonary 


ASPIRATION:  aroema  bad  foat; 


MQESnON:  db  NOTlav^  or  M 

lar  oBygan;  oaA  phyaicion.  EYES:  V 


fi  witti  planly  of 


Toamy  by  bigooiton: 
Lala  Toadolfy:  DMa  ne 
Vapor  <Qoa)  brlMit 
ayawm  If  praoard  tn  high 


1 1;  LDm  m  1^15  g/kg 


or  foapirBlOhi 


B  amarbng  and  raOdaning  of  ttM  Ndn. 


LM  (MerThraanoM:  1  ppm 
1.11  SLHValiiK  Data  not  avaMbia 


DON 


OILS,  FUEL:  NO.  1 


SATURATED  1 

12.17 

JQUID  DENSITY 

UQUID  HE/ 

12.18 

^T  CAPACITY 

12.19 

UQUID  THERMAL  CONDUCnVITY 

12.20 

UQUID  VISCOSITY 

'emperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unrtHnch  per  hour* 
square  foot-F 

Temperature 
(degrees  F) 

Centipoise 

34 

36 

38 

40 

42 

51.430 

51.360 

51.2'  0 
51.2::.0 
51.100 

70 

75 

80 

85 

90 

.469 

.471 

.474 

.476 

.479 

0 

10 

20 

30 

40 

.926 

.924 

.921 

.919 

.917 

—“35 

-30 

—25 

—20 

—15 

6.727 

6.065 

5.482 

4.965 

4.508 

44 

51.080 

95 

.481 

50 

.915 

4J01 

46 

51.010 

100 

.484 

60 

.913 

.^5 

3  739 

48 

50.940 

105 

.486 

70 

.911 

0 

3.4T6 

50 

52 

54 

50.870  . 

50.800 

50.740 

110 

115 

120 

.489 

.491 

.494 

80 

90 

100 

.909 

.907 

.905 

5 

10 

IS 

3.127 

^867 

2.634 

56 

50.670 

125 

.496 

110 

.903 

20 

2.424 

58 

50.600 

130 

1  .499 

120 

.901 

25 

2.235 

60 

50.530 

135 

.501  . 

130 

.899 

30 

2.064 

62 

50.460 

140 

.504 

140 

.897 

35 

1.909 

64 

50.390 

145 

.506 

150 

.895 

40 

1.768 

66 

50.320 

150 

.509 

160 

.893 

45 

1.641 

68 

50.250 

155 

.511 

170 

.691 

50 

1.525 

70 

50.180 

160 

.514 

180 

.889 

55 

1.419 

72 

74 

76 

78 

80 

50.110 

50.040 

49.970 

49.900 

49.830 

165 

170 

175 

180 

185 

.516 

.519 

.521 

.524 

.526 

190 

200 

210 

.687 

.885 

.863 

60 

65 

70 

75 

1.322 

1.233 

1.152 

1.078 

82 

49.760 

190 

.529 

84 

49.690 

195 

.531 

T - - - r 


1U1 

SOLUBILITY  IN  WATER 


12^ 

SATURATED  VAPOR  PRESSURE 


12^3 

SATURATED  VAPOR  DENSITY 


12.24 

IDEAL  GAS  HEAT  CAPACITY 


emperature 
degrees  F) 


Pounds  per  00 
poufKjs  of  water 


Temperature 
(degrees  F) 


PourKls  per  square 
inch 


Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


Temperature 
(de^ees  F) 


British  thermai  unit 
per  pound*F 


OILS,  FUEL:  No.  6 


osx 


BunkvCol 
RMidutI  fua<  oi 
N0.6 


TMek  haatad  iqtad  Black 

Tar  odor 

Uaualy  deota  on  vMOiar. 

Slop  dwiwv*  K  POmUs. 
ca  ira  diponmanL 

Avoid  OOMOCt  «Mih  IquKl 


Combuattblo. 

ExMipuiih  wim  dry  dMrnooi,  loam  or  e«tan  fi 
Waiar  may  bo  mbac^m  on  ira. 

Cool  ai^oaod  comaowra  wOh  rnttm. 


CALL  FOR  MEDICAL  AD. 

UQUIO 

Initaiing  to  akin  and  ayoa. 

Ham^  H  aMattowad. 

Ramova  oonmnvnatad  dotNno  and  ahooa. 
Ruan  aHactad  araas  Min  ptarily  ol  watar. 

IF  IN  EYES,  how  a»airti  opon  and  liuih  wWi  f 
If  SWALLOWED  and  vKbm  m  CONSCKXJS.  h 
or  mML 

DO  NOT  iNt}uc£  voMirma 


(.  RRE  HAZARDS 
FMi  Mnt  >15(rF  CCL 
Wwai^la  Umlla  In  Air  1%^% 
nra  CxttngidoMng  AOMNK  Dry  eha 
foam.  Of  carbon  dkaoda 
nra  ExttngtdaMno  Agoma  HOI  to  fe 
Uaad:  Waiar  may  ba  inaffaedva 
SpaolM  Haxarda  of  Combuatton 
Produdas  Not  partinanl 
Baliavlof  In  Fbas  Not  pardnard 
IgnMon  Taiapafatufo;  765*F 
Rlacbloai  Hanrdb  Not  parlmant 
■laning  Rato:  4  mm/min. 

AdWbatle  Hama  Tamparaliaa. 

Data  not  avatoUa 
StoMdomobrle  Air  to  Pual  natkr 
Data  not  avaiabia 

Hanw  Tamparntofa:  Data  not  avaia 


7.  CHEMICAL  REACnvnY 

7.1  RaaetMty  WWi  Wator  No  laaction 
7 J  naaethrlty  arWi  Common  Matarlala:  No 

7J  StobMty  During  Tranapoft  Stabla 
7 A  llaiitraSrlng  Aganta  for  Aetda  and 
Cauadoa:  Not  parlinant 
7J '  PotywattMltone  Not  parlinant 
7A  IfiMbIlof  of  Potymarlnrtlofc 

7.7  Molar  RattoiRaoBtont  to 

Product):  Data  not  avaiabia 
7J  RiaBdaSy  Ofoitot  33 


U. 

HAZARD  ASSESSMENT  CODE 

(Sool 

A-T-U 

It  HAZARD  CtASSIFiaTKWS 

11.1  Coda  of  Padarto  Rogutattona: 

Combuadbta  iqtad 

11.2  NAS  Haard  Rating  for  Mk  Wato 

TtofMportoSon:  Not  iaiad 


fTananabilty  <Rod)- 
naaclNiiy(Yaioaf)- 


Oangaroua  to  aquaae  Ma  In  Mgh  oonoanoaiiof 
Fouing  to  ahorolina. 

May  ba  dangaroua  N  i  atoara  araiar  Maiiaa. 


Pollution 


1  CHEMICAL  DESICNAT10RS 

2.1  CO  CBiaptoMfy  Ctoaa;  Iftacoiananio 
HjWrooarbon  mardoa 
ILI  Pannuiar  Not  iaiad 
2J  MOAM  Ooaignollon;  03/1223 
SA  DOT  ONOJ  1223 
SJ  CAS  RaglaNy  N&:  Data  not  avaiabia 


4.  OBSERVABU  CHARACTERtSnCS 

4.1  Pliyaltoi  Stoto  foa  atopparl):  llaaiad  it 

4J  OotoRDartc 

4J  OdoR  Tarry:  Sio  harooana 


t  WATER  POLUmON 

1.1  AquattcrToalollr 

2400  ppm/48  hr^pivonaa  Amartaan 
ahad/Ttai/ftaah  watar 
2417  mg/1/48  hr/furania  Amarlowi 
abod/lWaatt  watar 

8J  Watortoarf  ToaMty:  Data  not  avaiabia 

SJ  StalBglnal  Oaygan  Damand  <DOOp 
Data  not  avaiabia 

8.4  Pood  Chain  ConeanMlon  PotonSafc 


12.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

12.1  PhyalealStoiaaiircandlatoe 


415-»10S3T 

-  212^>>6B8*C  -  48S->>801*K 
loaatng  Pobib 
25to55T 

N  --4  to  -f  13*C  -  288  to  286*K 
FWaal  Taaiparabaac  Not  pardnont 
rtooal  Praaaura:  Not  pardnard 


(L8S  (approK.)  at  20*C  liquid) 
tU  Liquid  Siatooa  Tanatorc  (aat) 

2S  dynaa/om  «  0025  N/m  at  20X 
12J  UquW  Waiar  Inlartantai  Tanalnn-  laM.) 

80  dynaa/cm  m  0U)8  N/m  at  20*C 
12.10  vapor  (Qaa)  SpaoNle  QraaNy; 

12:11  RaSo  of  SgaoMe  Hooio  df  vapor  fOaa): 
Notpordnont 

12.12  Latont  Hoot  of  Vaportoatlon. 

Not  pordnord 

1^12  Hoot  Of  Cembuotlom  —18.000  Bto/to  » 
->104)00  cat/g  >  -418.68  X  10*  J/kQ 
12.14  Hoot  Of  Oaeompoalttorc  Not  pordnard 
12.18  Hoot  of  Soliiltofc  Not  pordnord 
13:18  Haat  of  Potymactoatton:  Not  pordnard 
12,28  Boat  of  PtMlan:  Data  not  piaUbli 
1128  LMMng  Vabfo:  Data  not  avaiabia 
1127  Raw  Vapor  Proaauro:  Data  not  avaiabia 


1  HEALTH  HAZARDS 

LI  Paroorto  Prototttva  EqiOpmanf  Protocdva  glovaa;  gogglaa  or  laoa  ahWd. 

L2  Syntotowa  Peiowing  Pwpnaima:  PIGESTION:  gaoboMaaiirto  Mtadoa  ASPIRATION:  pulmonary 
trntaton  ia  nonwaiy  minimal  but  may  baeoma  mow  aavara  aaroral  homo  aftar  Ptooatfd. 

12  Traaimant  of  ripnairr  PIGESTION:  do  NOT  lovoga  or  Muoa  vamMng.  ASPIRATION: 

daaanard  probtoly  not  raquirad:  daiayod  davalopmant  ef  ptomcnary  initoion  can  ba  duacfat  by' 
oohal  chaat  ■•roya;  oonaidar  prepr^tocdc  anabtodc  lagima  f  oondMon  amnwto.  EYES:  amah  atoi 
eopioua  quwdity  of  vMiar.  StON:  «pa  off  tod  uMb  vrtih  aoap  told  vtotor. 

14  ThroalwW  LbnK  VabiK  Data  not  avaiabia 
U  town  Tarm  tohatoWnn  Uadtoi  Notpardnard 
M  TotooRy  by  Ingaadorr  Grada  1;  LDm  -  6  to  15  g/kg 
17  Uto  TaWeSr-  Data  not  pitoatiii 


I.  SHIPPINC  IHFORMATHM 

2.1  Oradaa  of  PtoSy.  Commaroal 
U  ttorngo  Tamparatora:  Davotod 
•J  mart  Abnoaphora- No  raquaamard 
24  Vtodng:  Open  (Hama  arraatar) 


ranton.  may  oauaa  amardng  and  raddoning  of  too  atoi. 
112  Odor  WaatoetA  Data  not  PPtaNa 
111  niilVatoa:  Data  not  paiaWa 


osx 


OILS,  FUEL:  6 


12.17 

SATURATED  UQUID  DENSITY 


Temperature 
(degrees  F) 


12.18 

UQUID  HEAT  CAPACITY 


Pounds  per  cubic 
foot  (estimate) 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 
(estimate) 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

kiwuiu  VI 

Temperature 
(degrees  F) 

60.300 

50 

.460 

40 

.846 

100.42 

60.300 

52 

:461 

45 

.846 

60.300 

54 

.462 

50 

.846 

60.300 

56 

.463 

55 

.846 

60.300 

58 

.464 

60 

.846 

60.300 

60 

.465 

65 

.846 

60.300 

62 

.466 

70 

.846 

60.300 

64 

.467 

75 

.846 

60.300 

66 

.468 

80 

.846 

60.300 

68 

.469 

85 

.846 

60.300 

70 

.470 

90 

.846 

60.300 

72 

.471 

95 

.846 

*  60.300 

74 

.472 

100 

.846 

60.300 

76 

.473 

105 

.846 

60.300 

78 

.474 

60.300 

80 

.475 

60.300 

82 

.476 

60.300 

84 

.477 

86 

.478 

88 

.479 

90 

.480 

62 

.481 

94 

.482 

96 

.483 

96 

.484 

100 

.485 

Centipoise 


12.21 

SOLUBILITY  IN  WATER 


12.22 

SATURATED  VAPOR  PRESSURE 


"emperature 
(degrees  F) 


Pounds  per  100 
pounds  of  water 


12.23 

SATURATED  VAPOR  DENSITY 


12.24 

IDEAL  GAS  HEAT  CAPACITY 


nperature 
grees  F) 

Pounds  per  square 
inch  (estimate) 

70 

75 

80 

85 

90 

95 

100 

.042 

.049 

.057 

.065 

.076 

.087 

.100 

105 

.114 

110 

.131 

115 

.149 

120 

.170 

125 

.193 

130 

!  .218 

135 

.247 

140 

J279 

145 

.314 

150 

.352 

155 

.395 

160 

.443 

165 

.495 

170 

.552 

175 

.615 

160 

.683 

185 

.758 

190 

.841 

195 

.930 

Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


Temperature 
(degrees  F) 


British  thermal  unit 
per  pound-F 


ececc  e  ec  ecee  e 


OILS,  MISCELLANEOUS:  LUBRICATING 


Olyiquid 

YaMowtoown 

Litoaolodor 

Ftoatoon  wwtor. 

CM  iraiMpaniTwnt 
Avoid  oontaet  wHh  liquid 


Cofnbutfbio. 

dry  ehonio 
Wiyr  may  bo  inodociluo  a 


CALL  FOR  MEOCAL  AlO. 


UOUID 

irritating  to  iUn  and  qyM. 

HamiM  If  awroaowd 

riamova  ooraanwiatad  etottiing  and  ahoaa. 
Fhiah  atfaeiad  araaa  witn  pianty  of  aiator. 

IF  IN  EYES,  hold  ayaiida  opan  and  fluati  wftfi  ( 
IF  SWALLOWED  and  vwtim  la  CONSCIOUS,  h 
or  rnHlL 

DO  NOT  INOUCE  VOMTHNa 


Water 

Pollution 


Enact  of  tow  ooneaiWa 
Fouling  to  towraltoa. 


(.  RRE  HAZARDS 
Cl  naah  Folnt  900T  CC 
C2  nammaMo  UmNa  In  Am 
Data  not  avaiaMa 

C3  nra  ExMngutoMng  AQantR  Dry  chamieto, 
foam,  or  oaibon  doidda 
C4  nra  ExtmgidaMng  Aganla  Not  to  bo 

Uaato  Waiar  of  foam  may  oauaa  toothing. 
Cf  Spoeiol  Haaarda  of  CombuBSon 
Frodnctto  Not  padinaid 
CS  SattoWer  In  Wrat  Not  partinant 
C7  lymton  Tamfiaratima;  SOCTF-TOOT 
Ct  Daobftcal  Haaart:  Not  partinant 
M  •uming  Rata;  4  mm/mn. 

CIO  Adtobabe  Hama  Tampofaturae 
Data  not  towilahtB 

C11  ttotofdomatfto  Air  te  Faamalte 
Data  not  araMdo 

C12  Raaw  Tamparatura:  Data  not  avaHablo 


7.  CHEMICAL  REAcnvrn 

7.1  Raaethrlty  With  Watar  No  laactton 
7J2  naaethrfty  wNb  Common  Mataftala:  No 

7.3  tIabMty  During  Tranaport  Stabia 
7A  Naubafedng  Aganta  for  Acida  and 
Cauattoai  Not  paninant 
7*3  toofymaftoBlIonc  Not  partinant 
Tjl  Infdbllor  of  tootymartoatloia 
Not  parUnant 

7J  Motor  Ratio  (naactam  to 

Froduct):  Data  not  avMabla  . 

7J  Raaelbrity  Qroup:  33 


ul  hazard  assessment  code 


A-T-U 


11.  HAZARD  CLASSinCATIONS 

11.1  Coda  of  Fadarto  Ragutodona: 
Notliatod 

1U  NAS  Hanrd  Rating  for  Ruto  Watar 
Ttonoportottorc  Not  tatad 
Its  MFRA  Matard  CtoaoWteatton: 

Catagory  Ctoaafflaatl 

Hatoto  Hazvd  (Biuo) _  0 

nammaotocy  (Rad) _  1 

Raactoray  (VaMow) o 


12.  PHYSICAL  AND  CHEMICAL  PROramES 
12.1  Ptiyatriaf  ttoaaat  irCand  labic 


I.  WATER  POLLUTION 

Cl  Aquatic  Taadelty;  Data  wit  wrMabia 
C2  Watorfearl  Totoelty;  Data  not  mroi^a 
C2  itotogtoai  Oaygon  Domond  (ROO); 
Oito  not  torodabU 

A4  Pood  Otofn  Concontratluii  PotontM. 


0002  to  ID-C  ItawdB 


jcrttowaa/om 
•  000to-4e3nai/aito20^ 

SW-aa  OM^to*  •  0033-^,054  N/m 
toimt 


Piitotor  Not  appicabto 
RIO/UN  PatognatiBic  3S/1270 
DOT  ONo^  1270 

CAS  Raotolry  Nol:  Otto  not  aaaiabto 


1  HEALTH  HAZARDS 

Paraonal  Rrotactlva  Cqidptoanb  Pmaactoto  gogglaa  or  taoa  ahiald 

Rytopiaina  FaaBwtog  rapnataa-  jfQESTlOW:  minimal  gwtoninlMinai  tract  totmien;  ineraaaid 
toaquaney  of  bmaal  poaaoga  nay  ooar.  ASPIRA'nON;  ptomonary  totailan  to  normaOy  minimal 
toll  may  baooma  mera  Btotow  Btotorai  Iwura  aRar  totooatao. 

Traabaamaf  EJtooawae  RIQESTm  do  NOT  towga  or  induoa  vomHng.  ASPmATXNt 
oamam  probably  not  raquirad;  dtoayad  itovatopmant  of  ptomonary  totoBion  can  ba  dataotod  by  . 
aarial  ohaai  a-raya.  EYES:  watoi  wtBi  ooptoua  quanwy  of  watar.  SION:  wipo  off  and  waifi  wOh 


I  at  Vapor  (Oaa); 


I  -tC405  8to/fe  . 
—420  oa  X  10«  J/kg 


1  SMIPPINC  INFORMATION 

Cl  Qfadaa  of  Purity;  Vartoua  vlaooaiioB 
S.2  Rteraga  Tamparatura.  Ambiara 
C2  bwrt  Abnoapbarae  No  foquiromont 
04  Vatiiing.  Opan  (ftoma  anoatad 


•  atPwanm  Oato  « 


Tatonoy  by  bmadan:  I 
lataTaatoRy:  Data  not 
Vapor  (Oaal  bffttoRt  Chf 


Vaporo  oauaa  a  alWd  mnaring  cf  I 
ana.  Tha  aftoei  to  timporary. 
a:  Mtotoaan  hoxtod  If  apRod  on  ok 


CM  OdarTlMafioU:  Datof 
C11  nutVtoua:  Oaiarwioi 


B 


OILS,  MISCELLANEOUS:  LUBRICATING 


J 


TURATED  L 

12.17 

.IQUID  DENSITY 

12.18 

LIQUID  HEAT  CAPACITY 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 

12.20 

LIQUID  VISCOSITY 

nperature 
agrees  F) 

Pounds  per  cubic 
foot  (estimate) 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 
(estimate) 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 
(estimate) 

Temperature 
(degrees  F) 

Centipoise 

50 

56.180 

50 

.460 

35 

.920 

100.42 

275.000 

52 

56.180 

52 

.461 

40 

.919 

54  - 

56.180 

54 

.462 

45 

.916 

56 

56.180 

56 

.463 

50 

.917 

58 

56.180 

58 

.464 

55 

.916 

60 

56.180 

60 

.465 

60 

.915 

62 

56.180 

62 

.466 

65 

.914 

64 

56.180 

64 

.467 

70 

.913 

66 

Sf  SO 

66 

.468 

75 

.912 

66 

6t  .30 

68 

.469 

80 

.911 

70 

56.180 

70 

.470 

85 

.910 

72 

56.180 

72 

.471 

90 

.909 

74 

56.180 

74 

.472 

95 

.908 

76 

1  56.180 

76 

.473 

100 

.907 

78 

56.180 

78 

-.474 

105 

.906 

80 

56.180 

'  80 

.475 

110 

.905 

82 

56.180 

82 

.476 

115 

.904 

84 

56.180 

84 

.477 

120 

.903 

86 

.478 

88 

.479 

90 

.480 

92 

.481 

94 

.48;: 

96 

.483 

98 

.484 

100 

.485 

1 

SOLUBILITY 

2.21 

IN  WATER 

12.22 

SATURATED  VAPOR  PRESSURE 

12.23 

SATURATED  VAPOR  DENSITY 

nperature 

Pounds  per  100 

Temperature 

Pounds  per  square 

Temperature 

Pounds  per  cubic 

grees  F) 

pounds  of  water 

(degrees  F) 

inch  (estimate) 

(degrees  F) 

foot 

1 

70 

.042 

N 

N 

75 

.049 

0 

S 

60 

.057 

T 

0 

85 

.065 

L 

90 

.076 

P 

U 

95 

.087 

E 

B 

100 

.100 

R 

L 

105 

.114 

T 

E 

110 

.131 

1 

115 

.149 

N 

120 

.170 

E 

125 

.193 

N 

130 

.218 

T 

135 

.247 

140 

.279 

145 

.314 

150 

.352 

155 

.395 

160 

.443 

165 

.495 

170 

.552 

175 

.615 

160 

.683 

185 

.758 

190 

.841 

195 

.930 

12^4 

IDEAL  GAS  HEAT  CAPACITY 

Temperature  British  thermal  unit 

(degrees  F)  per  pound-F 

N 

O 

T 

P 

E 

R 

T 

I 

N 

E 

N 

T 


O-XYLENE 


Common  Synenyma 
1.  2-Oim#my<boni#oe 


FkMts  on  watv.  Flwnmabia,  britaiing  vapor  ia  producad 


S(oo  Oiacharga  if  possibla.  Kaap  peopio  away. 

CaU  flra  dopartmont 

Avoid  contact  with  liquid  and  vapor. 

Iiolata  and  ramova  dischargad  matanaL 
Notify  locat  haaith  and  pollution  eontrot  aganoas. 


FLAMMABLE 

Flashback  along  vapor  trait  may  occur. 

Vapor  may  mqiioda  if  ignitad  in  an  andosad  araa. 
Waar  sa(t<ontainad  braathing  apparatus. 

Extingush  with  foam,  dry  chamical.  or  eartion  doxida. 

Watar  may  ba  inaffacttva  on  fca.  -  --  - 

Cooi  aspc^  eontainars  with  watar. 


CALL  FOR  MEDICAL  AID. 

VAPOR 

Imitating  to  ayas.  nosa  and  thfoaL  ^ _ 

If  inhaled.  wi«  causa  haadacha.  difficult  breathing,  or  loss 
of  consciouanasa. 

Move  to  fresh  air. 

if  braathing  has  stopped,  give  anificial  respiratioa 
If  breathing  is  difficult,  give  oxygaa 

UQUID 

bntaiing  to  skin  snd  ayes. 

If  swaHowed.  wM  causa  nausat.  vomiting,  or  loss  of 

oonsdousnass. 

Ramova  eontaminatad  doihmg  snd  shots. 

FhMh  affactad  araas  with  pian^  ol  watar. 

IF  IN  EYES,  hold  ayaiida  open  and  flush  with  plenty  of  water 
IF  SWAaOWEO  and  victim  is  CONSCIOUS,  hava  victim  dnnk  w 

DO  NOT  INDUCE  VOMITING. 


Dangerous  to  aq^tic  Bfa  in  high  concantrations. 
tsi^sAr  Footing  to  shoretina. 

waier  May  be  dangerous  » it  antars  water  mtskas. 

Pollution  toe**  wtidllfa  olficiala. 

^  Notify  operators  of  naaii^  watar  mtakaa. 


L  RRE  HAZARDS 

f.1  Raah  Point  63*F  C.C,;  75*F  O.C. 

C2  FfammaMa  Urntta  In  Air  1.1  %-7.0% 
nre  Extinguiatiing  Agents;  Foam,  dry 
chamicaL  or  caitx)o  tfioxida 
M  Fke  Extinguishing  Agents  Not  to  bs 
Uas±  Watar  may  ba  inaffective. 
tj5  SpaeW  Hazards  of  Combustion 
PioductK  Not  partinant 

U  Bahavlor  bt  FIra:  Vapor  it  hernar  than  air 
axid  may  travM  considarabta  (Sstanca  to  a 
source  of  ignition  and  flash  back. 

C7  Ignition  Tamparaturo:  669*F 

Elactrteal  HazMd:  Ossa  1,  Group  0 
•j9  Burning  RaMc  5.8  mm/min. 
t.10  Adiabatic  Plama  Tamparature: 

Data  not  avaiiObla 

ft.11  StoteWomotric  Ab  to  Fual  Ratio; 

Oau  not  availabla 

ft.13  Flams  Tamparatura:  Data  not  avaiMala 


7.  CHEMICAL  REACTIVITY 
7.1  Reactivity  With  Watar.  No  raaction 

7.3  Raaettvtty  with  Common  Mstartals:  No 

reaction 

74  Stabnty  During  Transport  Stafal# 

7.4  Neutraliztng  Aganta  for  Adda  and 

Cauaticar  Not  partinant 
74  Pdymartzation;  Not  partinant 
7.8  Inhibitor  of  Potymartzattoic 
Not  pertinent 

7.7  Molv  Ratio  (Reactant  to 

Preduett  Dau  not  avaiiabia 
74  Raactivlty  Group:  33 


1(L  HAZARD  ASSESSMENT  CODE 
(Sm  Hazard  Aaaaawnam  Handbook) 
A-T-U 


II.  HAZARD  ClASSinCATlONS 

11.1  Code  of  Fadaral  Ragutetions: 
Rammabla  tioud 

114  MAS  Haz»d  Rating  for  Bulk  Water 
Trenapcrtatkwc 

Category  Rating 

Fire - 3 

Haaith 

Vapor  Initant - 1 

Liquid  or  SoM  Imtark - -  1 

Poisons - — —  2 

Water  Pohition 

Homan  Toxwty . . . -  1 

Aquatic  Toxicty-.^ — .  3 

Aasthattc  Effect - 2 

Reactivity 

Other  Chemicais -  1 

Watar _ 0 

Self  Reaction - —  0 

114  NFPA  Hazard  Oaasifleatlen: 

Category  CUssiftcatlon 

Health  Hazard  (Biua) - 2 

Flammability  (Rad) -  3 

Reactivity  (Yellow)  0 


2.1  Category;  F 
24  Claas:3 


4.  OBSERVABLE  CHARACTERISTICS 

4.1  Physical  State  (aa  ahippad):  Liquid 
44  Color  Cokxlasa 

44  Odor  Danzana  Bw  charactarlstie  aromatic 


L  RESPONSE  TO  OISCHARCE 
(So#  Raaponao  Methods  Handbook) 
Issue  waming4tigh  ffammabitity 
Evacuate  area 

Should  be  removed 
Chemical  and  physied  treatmaot 


3.  CHEMICAL  DESIGNATIONS 
CO  CompatMilty  Class;  Aromatic 
HydrocaitMn 
Formula:  o-C«H4(CH«)i 
IHO/UN  Oaslytatton:  34/1307 
DOT  ID  No:  1X7 
CAS  Registry  No.:  95-47-8 


&  HEALTH  HAZARDS 

M  Pareonal  Protoettvo  Equipment  Apprtwadcanisiar  or  ak-tuppliadrnask;  goggles  or  ^ 
plastic  glovas  and  boots. 

54  Symptoms  FoUowkig  Exposure:  Vapors  cause  headache  and  dterioasa.  Liquid  initatos  ayes  and 
Sl^  tf  taken  into  kings,  causes  sovara  coughing,  dstress,  and  fapkfly  developing  pdmonary 
adama.  If  b>gestad,  causes  rousaa,  vomiting,  cramps,  haadacha.  and  coma.  Can  ba  fatal 
Kidnay  and  ivar  damage  can  occur. 

S4  Treatment  of  Expoaure:  INHALATm  rwnove  to  Iraah  air.  adminiMar  artificial  respiration  and 
oxygen  if  reqdred:  c$M  a  doctor.  INGESTION:  do  NOT  induce  vomWnQ:  call  a  doctor.  EYES: 
flush  with  water  far  at  least  15  mki.  SWN:  wipe  off,  wash  with  soop  and  water. 

5.4  Thraahold  Umit  Vahja:  IX  ppm 

54  Short  Term  Inhalation  Umtts:  3X  ppm  for  X  min. 

54  Toxidty  by  Ingoation;  Grada  3;  LDt*  «  X  to  5X  mg/kg 
5.7  Lata  Toxicity;  Kidnay  and  Avar  damaga. 

84  Vapor  (Oaa)  Irritant  Charactartetlea;  Vapors  causa  a  Sight  smarting  of  thaay^  or  respiratory 

system  if  present  in  high  concentrations.  The  afteet  is  tomporery. 

54'  Liquid  or  Solid  Inttent  Charectartettca:  Mkwrwm  hazard.  If  spiBad  on  clothing  and  allowed  to 
remain,  may  causa  smarting  and  raddarxng  of  lha  skin. 

5.10  Odor  ThrashoM:  0.X  ppm 

5.11  K>LH  Valua:  lO.OX  ppm 


L  WATER  POLLUTION 

•LI  Aquatic  Toxicity: 

>1X  mg/l/M  hr/D.  magna/TL«/frash 
water 

14  Waterfowl  Toxicity:  Data  not  availabla 
■4  Biological  Oxygon  Domand  (BOO): 

0  t)/ttk  5  days;  2.5%  (thaor.).  S  days 
14  Food  Chain  Concantratton  Potential: 
Data  not  avaiabio 


9.  SHIPPING  INFORMATION 

8.1  Gredoaef  Piirtty:RaaaarcltM.M%; 

Purr  ».7%:  Commardak  95-i-% 
•4  Storaga  Tampacaturr  Ambiant 
•4  Inort  Atmoapharr  No  rsaetton 
•4  Vanting:  Opan  (flama  arraster)  or 
preoaurawacuum 


11 

PHYSICAL  AND  CHEMICAL  PROPERTIES 

12.1 

Physical  State  at  irc  and  1  atm 

Liquid 

124 

Moiaeuiar  Weight  106.16 

124 

Boiling  Point  at  1  atne 

291.9*F  «  144.4X  -  417.6*K 

12.4 

Freezing  Point 

— 13.3*F  -  -254*C  -  248.0*K 

124 

Crtticai  Temperature 

674.8*F  -  357.1*C  -  6X4*K 

12.8 

Crtticai  Preaaurr 

541.5  atm  -  X64  psia  >  3.732 

MN/m* 

12.7 

Spedfie  Qrevtty; 

0.8X  at  X*C  (iquid) 

124 

Liquid  Surface  Tenafan; 

X.53  dynaa/on  «  a03053  N/m  at 
15.5*0 

12.9 

Liquid  Watar  Interfaetel  Tension: 

X.X  dynas/Cffl  -  0.03606  N/m  at 

■ 

»*C 

12.10 

Vapor  (Qaa)  SpacHle  Gravity: 

Not  partinant 

13.11 

Ratio  of  Spadfle  Heats  of  Vapor  (Gaa); 
1.068 

12.12 

Latent  Host  of  Vaportzatiorc 

149  Btu/fa  -  83.9  cal/g  - 
3.47  X  10*  J/kg 

12.13 

Hoat  of  Combustion:  ^17458  Btu/lb  * 
—9754.7  cal/g  -  — toe.41  X  10*  J/kg 

1114 

Hoat  of  Pacentooaltlon;  Not  partinant 

12.15 

Heat  of  Solution:  Not  partinant 

12.18 

Hoat  of  PolymartMtioir  Not  partinant 

1245 

Heat  of  Fualofc  X64  csi/g 

1248 

Limiting  Vakir  Data  not  availabla 

1247 

Raid  Vapor  Preaam:  048  psia 

JANUARY  1991 


SATURATED  L 

12.17 

JQUID  DENSITY 

12.18 

UQUID  HEAT  CAPACITY 

12.19 

UQUID  THERMAL  CONDUCTIVITY 

12.20 

UQUID  VISCOSITY 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

Temperature 
(degrees  F) 

Centipoise 

15 

56.460 

35 

.389 

35 

— 

15 

1.328 

20 

56.330 

40 

.391 

40 

20 

1.263 

25 

56.190 

45 

.394 

45 

25 

1.202 

30 

56.050 

50 

.396 

50 

1.018 

30 

1.145 

35 

55.910 

55 

.398 

55 

1.010 

35 

1.092 

40 

55.770 

60 

.400 

60 

1.002 

40 

1.042 

45 

55.630 

65 

.402 

65 

.993 

45 

.995 

50 

55,490 

70 

.404 

70 

.965 

50 

.952 

55 

55.360 

75  — - 

•  T406 

75 

.977 

55 

.911 

60 

55.220 

80 

.408 

80 

.969 

60 

.873 

65 

55.080 

85 

.411 

85 

.960 

65 

.836 

70 

54.940 

90 

.413 

90 

.952 

70 

.802 

75 

54.800 

95 

.415 

95 

.944 

75 

.770 

80 

54.660 

100 

.417 

100 

.935 

80 

.740 

65 

54,520 

85 

.712 

90 

54.380 

95 

54.250 

100 

54.110 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

i 

i 

I 

I 

I 


1 

soLUBiLrn 

2.21 

'  IN  WATER 

1^22 

SATURATED  VAPOR  PRESSURE 

12.23 

SATURATED  VAPOR  DENSITY 

12.24 

IDEAL  GAS  HEAT  CAPACITY 

Temperature 
(degrees  F) 

Pounds  per  100 
pounds  of  water 

Temperature 
(degrees  F) 

Pounds  per  square 
inch 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

1 

60 

.071 

60 

.00135 

0 

.261 

N 

70 

.101 

70 

.00188 

25 

.274 

S 

80 

.141 

80 

.00258 

50 

.287 

0 

90 

.194 

90 

.00349 

75 

.299 

L 

100 

.263 

100 

.00464 

100 

.311 

U 

110 

.352 

110 

.00611 

125 

.323 

B 

120 

.465 

120 

.00794 

150 

.335 

L 

130 

.609 

130 

.01021 

175 

.347 

E 

140 

.787 

140 

.01298 

200 

.358 

150 

1.007 

150 

.01634 

225 

.370 

160 

1.277 

160 

.02038 

250 

.381 

170 

1.605 

170 

.02520 

275 

.392 

180 

1.999 

160 

.03090 

300 

.403 

190 

1  2.469 

190 

.03759 

325 

.414 

200 

3.028 

200 

.04539 

350 

.424 

210 

3.686 

210 

.05443 

375 

.435 

220 

4.456 

220 

.06484 

400 

.445 

230 

5.352 

230 

.07674 

425 

.455 

240 

6.389 

240 

.09030 

450 

.465 

250 

7.581 

250 

.10560 

475 

.475 

260 

8.947 

260 

.12290 

500 

.485 

525 

.494 

550 

.504 

575 

.513 

600 

.522 

0K3191&a 
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SECTIDM  1  CHEMICAL  PRODUCTS  &  COMPANY  IDENTIFICATION 


OCCUPATIONAL  HEALTH  SERVICES,  INC.  FOR  EMER6ENCY  SOURCE  INFORMATION 

11  NEST  42ND  STREET,  12TH  FLOOR  CONTACT:  1-615-366-2888 

NEN  YORK,  NEH  YORK  18836 

1-838-445-MSDS  (1-808-445-6737)  OR 

1-212-789-3535 

CAS  NUMBER;  65997-15-1 
RTECS  NUMBER:  VV8770088 

SUBSTANCE:  PORTLAND  CEMENT 
TRADE  NANES/SYNONYMS: 

HYDRAULIC  CEMENT;  CEMENT;  CEMENT  (PORTLAND);  SILICATE,  PORTLAND  CEMENT; 
PORTLAND  CEMENT  SILICATE;  0H319168 

CREATION  DATE:  05/83/86  REVISION  DATE:  87/14/93 


SECTION  2  COMPOSITION/INFORMATION  ON  INGREDIENTS 


COMPONENT  :  PORTLAND  CEMENT 
CAS  NUMBER:  65997-15-1 
PERCENTAGE:  188.8 

OTHER  CONTAMINANTS:  NONE 


SECTION  3  HAZARDS  IDENTIFICATION 


CERCLA  RATINGS  (SCALE  8-3):  HEALTH=U  FIRE^a  REACTIVITYs8  PERSISTENCEs3 
NFPA  RATINGS  (SCALE  8-4):  HEALTH=U  F1RE=3  REACTIVITY=0 

EHER8ENCY  OVERVIEN: 

PORTLAND  CEMENT  IS  AN  ODORLESS,  GRAY  SOLID. 

CAUSES  SKIN  AND  EYE  IRRITATION.  NO  KNOWN  FIRE  OR  REACTIVITY  HAZARD. 

AVOID  CONTACT  WITH  EYES,  SKIN  AND  CLOTHING.  NASH  THOROUGHLY  AFTER  HANDLING. 

POTENTIAL  HEALTH  EFFECTS: 

INHALATION: 

SHORT  TERM  EIPOSURE:  HAY  CAUSE  IRRITATION. 

LONG  TERM  EFFECTS:  HAY  CAUSE  COUGHING,  DIFFICULTY  BREATHING  AND  LUNG  DAMAGE. 
SKIN  CONTACT: 

SHORT  TERM  EIPOSURE:  HAY  CAUSE  IRRITATION.  ADDITIONAL  EFFECTS  HAY  INCLUDE 
SORES  AND  BURNS. 

LONS  TERM  EFFECTS:  IN  ADDITION  TO  EFFECTS  FROM  SHORT  TERM  EIPOSURE,  RASH  MAY 
OCCUR. 

EYE  CONTACT: 

SHORT  TERM  EIPOSURE:  HAY  CAUSE  IRRITATION.  ADDITIONAL  EFFECTS  HAY  INCLUDE 
VISUAL  DISTURBANCES. 


3H319US 
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LONG  TERN  EFFECTS:  SANE  EFFECTS  AS  SHORT  TERN  EXPOSURE. 

INGESTION: 

SHORT  TERN  EXPOSURE:  NO  INFCRNATION  IS  AVAILABLE. 

LONS  TERR  EFFECTS:  NO  INFORHATION  AVAILABLE  ON  SIGNIFICANT  ADVERSE  T-ECTS. 


CARCINOGEN  STATUS: 
3SHA:  N 
NTP:  N 
lARC:  N 


SECTION  4  FIRST  AID  HEASURES 


INHALATION: 

FIRST  AID-  RENOVE  FRO»  EXPOSURE  AREA  TO  FRESH  AIR  IHHEDIATELY.  IF  BREATHING 
HAS  STOPPED,  PERFQRH  ARTIFICIAL  RESPIRATION.  KEEP  PERSON  WARN  AND  AT  REST. 
TREAT  SYHPTONATICALLY  AND  SUPPORTIVELY.  GET  HEDICAL  ATTENTION  IHHEDIATELY. 

SKIN  CONTACT: 

FIRST  AID-  REHOVE  CONTAHINATED  CLOTHING  AND  SHOES  IHHEDIATELY.  NASH  AFFECTED 
AREA  NITH  SOAP  OR  HI  DETERSE.T  AND  LARGE  AHQUNTS  OF  HATER  UNTIL  NO 
EVIDENCE  OF  CHEHICAL  EHAINS  (A.-?ROXIHATELY  15-20  HINUTES).  BET  HF?!CAL 
ATTENTION  IHHEDIATEL  , 

EYE  CONTACT: 

FIRST  AID-  HASH  EYES  IHHEDIATELY  HITH  LARGE  AHOUNTS  OF  HATER  OR  NORMAL  SALINE, 
OCCASIONALLY  LIFTING  UPPER  AND  LONER  LIDS.  UNTIL  NO  EVIDENCE  OF  CHEHICAL 
REMAINS  (APPROXIMATELY  15-20  MINUTES).  GET  MEDICAL  ATTENTION  IMMEDIATELY. 

INGESTION: 

FIRST  AID-  TREAT  SYMPTOMATICALLY  AND  SUPPORTIVELY.  SET  MEDICAL  ATTENTION 
IMMEDIATELY.  IF  VOMITING  OCCURS,  KEEP  HEAD  LOKER  THAN  HIPS  TO  PREVENT 
ASPIRATION. 

NOTE  TO  5ICIAN 

ANTIDOTI 

NO  spec:  -  ANTIDOTE.  TREAT  SYMPTOMATICALLY  AND  SUPPORTIVELY. 


SECT  .iN  5  FIRE  FIGHTING  MEAS  ES 


FIRE  AND  EXPLOSION  HAZARD: 

NEGLIGIBLE  FIRE  HAZARD  HHEN  EXPOSED  TO  HEAT  SR  PLANE. 

EXTINGUISHING  MEDIA: 

DRY  CHEMICAL,  CARBON  DIOXIDE,  HATER  SPRAY  OR  FOAM 
FOR  LARGER  FIRES,  USE  HATER  SPRAY,  FOG  OR  ALCOHOL  FOAM 
FIREFIGHTING: 

NO  ACUTE  HAZARD.  HOVE  CONTAINER  FROM  FIRE  AREA  IF  POSSIBLE.  AVOID  BREATHING 
VAPORS  OR  DUSTS:  KEEP  UPHIND. 


0H319U3 
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HAZAPDCU3  C0nBU3TI0»  PR0DUCT3: 
NOT  APPLICABLE. 


SECTION  6  ACCIDENTAL  RELEASE  KEA3’u'RE3 


OCCL’PATICNAL  SPILL: 

FOR  LARSE  SPILLS,  SNEEP  UP  3ITH  A  !1INI»U!1  OF  DUSTINS  AND  PLACE  INTO  SUITABLE 
CLEAN,  DRY  CONTAINERS  FOR  RECLANATION  OR  LATER  DISPOSAL. 

RESIDUE  SHOULD  BE  CLEANED  UP  USIN6  A  HISH-EFFICIENCY  PARTICULATE  FILTER 
VACUUn. 


SECTION  7  HANDLING  AND  STORASE 


OBSERVE  ALL  FEDERAL,  STATE  AND  LOCAL  REGULATIONS  HHEN  STORING  THIS  SUBSTANCE. 


SECTION  3  EXPOSURE  CONTROLS/PERSONAL  PROTECTION 


EXPOSURE  LiniTS: 

PORTLAND  CEKENT: 

5  N6/N3  OSHA  TNA  (RESPIRABLE  FRACTION);  10  H6/t13  03HA  TUA  (TOTAL  OUST) 

18  l1S/n3  ACSIH  TNA  (TOTAL  DUST)  (NO  ASBESTOS  AND  <i:  FREE  SILICA) 

3  K6/H3  NICSH  RECCHNENOED  TNA  (RESPIRABLE  FRACTION); 

18  N6/N3  NIOSH  RECCNHENDEO  TNA  (TOTAL  DUST) 

HEASURENENT  NETHCD:  PARTICULATE  FILTER;  SRAVINETRIC:  (NIOSH  VOL.  Ill  t  8383, 
NUISANCE  DUST  (TOTAL)). 

ttCSHA  REVOKED  THE  FINAL  RULE  LINITS  OF  JANUARY  19,  1989  IN  RESPONSE  TO  THE 
IITH  CIRCUIT  COURT  OF  APPEALS  DECISION  (AFL-CIO  V.  OSHA)  EFFECTIVE 
JUNE  33,  1993.  SEE  29  CFR  1918.1888  (SB  FR  35333)1} 

VENTILATION: 

PROVIDE  LOCAL  EXHAUST  VENTILATION  SYSTEM  TO  NEET  PUBLISHED  EXPOSURE  LINITS. 
EYE  PROTECTION: 

EMPLOYEE  MUST  NEAR  SPLASH-PROOF  OR  DUST-RESISTANT  SAFETY  GOGGLES  AND  A 
FACESHIELD  TO  PREVENT  CONTACT  NITH  THIS  SUBSTANCE. 

EMERGENCY  HASH  FACILITIES: 

HHERE  THERE  IS  ANY  POSSIBILITY  THAT  AN  EMPLOYEE’S  EYES  AND/OR  SKIN  HAY  BE 
EXPOSED  TO  THIS  SUBSTANCE,  THE  EMPLOYER  SHOULD  PROVIDE  AN  EYE  HASH  FOUNTAIN 
AND  QUICK  DRENCH  SHOUER  HITHIN  THE  IMMEDIATE  HORK  AREA  FOR  EMERGENCY  USE. 

CLOTHING: 

EMPLOYEE  MUST  HEAR  APPROPRIATE  PROTECTIVE  (IMPERVIOUS)  CLOTHING  AND  EQUIPMENT 
TO  PREVENT  REPEATED  OR  PROLONGED  SKIN  CONTACT  HITH  THIS  SUBSTANCE. 


GLOVES: 

EMPLOYEE  MUST  SEAR  APPROPRIATE  PROTECTIVE  GLOVES  TO  PREVENT  CONTACT  HITH  THIS 
SUBSTANCE. 
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'RESPIPATOR: 

THE  FOLLOSIHG  RESPIRATORS  AND  HAHHUH  USE  COHCENTRATIONS  ARE  RECOHHENDATIONS 
BY  THE  U.S.  DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES.  NIOSH  POCKET  GUIDE  TO 
CHEMICAL  HAZARDS;  NIOSH  CRITERIA  DOCUMENTS  OR  BY  THE  U.S.  DEPARTMENT  OF 
LABOR,  29  CFR  1910  SUBPART  Z. 

THE  SPECIFIC  RESPIRATOR  SELECTED  MUST  BE  BASED  ON  CONTAMINATION  LEVELS  FOUND 
IN  THE  HORN  PLACE,  MUST  NOT  EXCEED  THE  SORKING  LIMITS  OF  THE  RESPIRATOR  AND 
BE  JOINTLY  APPROVED  BY  THE  NATIONAL  INSTITUTE  FDR  OCCUPATIONAL  SAFETY  AND 
HEALTH  AND  THE  MINE  SAFETY  AND  HEALTH  ADMINISTRATION  (NIOSH-MSHA). 

PORTLAND  CEMENT: 

53  HB/M3-  DUST  RESPIRATOR. 

183  MG/H3-  ANY  DUST  RESPIRATOR  EXCEPT  SINGE-USE  AND  QUARTER-MASK 
RESPIRATORS. 

ANY  SUPPLIED-AIR  RESPIRATOR. 

ANY  SELF-CONTAINED  BREATHING  APPARATUS. 

253  HS/M3-  ANY  POKERED  AIR-PURIFYING  RESPIRATOR  KITH  A  DUST  FILTER. 

ANY  SUPPLIED-AIR  RESPIRATOR  OPERATED  IN  A  CONTINUOUS  FLOW  MODE. 

530  MG/M3-  ANY  SELF-CONTAINED  BREATHING  APPARATUS  KITH  A  FULL  FACEPIECE. 

ANY  SUPPLIED-AIR  RESPIRATOR  KITH  A  FULL  FACEPIECE. 

ANY  AIR-PURIFYING  FULL  FACEPIECE  RESPIRATOR  KITH  A 
HIGH-EFFICIENCY  PARTICULATE  FILTER. 

ANY  SUPPLIED-AIR  RESPIRATOR  KITH  A  TIGHT-FITTING  FACEPIECE 
OPERATED  IN  A  CONTINUOUS  FLOK  MODE. 

ANY  POKERED  AIR-PURIFYING  RESPIRATOR  KITH  A  TIGHT-FITTING 
FACEPIECE  AND  A  HIGH-EFFICIENCY  PARTICULATE  FILTER. 

5008  MG/H3-  ANY  SUPPLIED-^IR  RES?  -TOR  OPERATED  IN  A  PRESSURE-DEMAND  OR 
OTHER  POSITIVE  PRES;-:-.E  MODE. 

ESCAPE:  AMY  AIR-PURIFYING  FULL  .FACEPIECE  RESPIRATOR  KITH  A 
HIGH-EFFICIENCY  PARTICULATE  FILTER. 

ANY  APPROPRIATE  ESCAPE-TYPE  SELF-CONTAINED  BREATHING  APPARATUS. 

FOR  FIREFIGHTING  AND  OTHER  IMMEDIATELY  DANGEROUS  TO  LIFE  OR  HLALTH  CONDITIONS; 

ANY  SELF-CONTAINED  BREATHING  APPARATUS  THAT  HAS  A  FULL  FACEPIECE  AND  IS 
OPERATED  IN  A  PRESSURE-DEMAND  OR  OTHER  POSITIVE-PRESSURE  MODE. 

ANY  SUPPLIED-AIR  RESPIRATOR  THAT  HAS  A  FULL  FACEPIECE  AND  IS  OPERATED  IN  A 
PRESSURE-DEMAND  OR  OTHER  POSITIVE-PRESSURE  MODE  IN  COMBINATION  KITH  AN 
AUXILIARY  SELF-CONTAINED  BRE  ’HING  APPARATUS  OPERATED  IN  PRESSURE-DEMAND 
OR  OTHER  POSITIVE-PRESSURE  MODE. 


SECTION  9  PHYSICAL  AND  CHEMICAL  PROPERTIES 


DESCRIPTION;  ODORLESS.  FINELY  DIVIDED  GRAY  PONDER. 
SPECIFIC  GRAVITY:  NOT  AVAILABLE 
KATER  SaUBILlTY:  INSOLUBLE 
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PH:  12  (tIET  CEHENT) 


SECTION  IS  STABILITY  AND  REACTIVITY 


REACTIVITY; 

STABLE  UNDER  NORKAL  TEMPERATURES  AND  PRESSURES. 

CONDITIONS  TO  AVOID: 

NONE  REPORTED. 

INCOMPATIBILITIES: 

PORTLAND  CEMENT: 

NO  DATA  AVAILABLE. 

HAZARDOUS  DECOMPOSITION: 

NOT  APPLICABLE. 

POLYMERIZATION: 

HAZARDOUS  POLYMERIZATION  HAS  NOT  BEEN  REPORTED  TO  OCCUR  UNDER  NORMAL 
TEMPERATURES  AND  PRESSURES. 


SECTION  11  TOXICOLOGY  INFORMATION 


PORTLAND  CEMENT: 

CARCINOGEN  STATUS:  NONE. 

LOCAL  EFFECTS:  IRRITANT-  SKIN,  EYE. 

ACUTE  TOXICITY  LEVEL:  NO  DATA  AVAILABLE. 

TARGET  EFFECTS:  NO  DATA  AVAILABLE. 

AT  INCREASED  RISK  FROM  EXPOSURE:  PERSONS  SIITH  IMPAIRED  RESPIRATORY  FUNCTION. 

HEALTH  EFFECTS 

INHALATION: 

PORTLAND  CEMENT: 

ACUTE  EXPOSURE-  MAY  CAUSE  IRRITATION  TO  THE  MUCOUS  MEMBRANES.  EXCESSIVE 
EXPOSURES  MAY  RESULT  IN  CAKING  IN  THE  NOSE. 

CHRONIC  EXPOSURE-  PROLONGED  OR  REPEATED  EXPOSURE  TO  PORTLAND  CEMENT  MAY 
CAUSE  COUGH  ACCOMPANIED  BY  PHLEGM.  EPIDEMIOLOGICAL  STUDIES  INDICATE  THAT 
HEAVY  OR  PROLONGED  EXPOSURE  TO  FINISHED  PORTLAND  CEMENT  DOES  NOT  CAUSE 
PNEUMOCONIOSIS.  LONG  TERM  EXPOSURE  TO  RAN  OR  MIXED  CEMENT  DUSTS  MAY  CAUSE 
COUGH,  EXPECTORATION,  DYSPNEA,  NHEEZING,  PHARYNGITIS,  CHRONIC  BRONCHITIS, 

'  EMPHYSEMA,  CEMENT  PNEUMOCONIOSIS,  AND  SILICOSIS. 

SKIN  CONTACT: 

PORTLAND  CEMENT; 

IRRITANT. 

.  ACUTE  EXPOSURE-  DRY  PORTLAND  CEMENT  MAY  CAUSE  IRRITATION  AND  DERMATITIS. 
DIRECT  CONTACT  NITK  NET  CEMENT,  COMBINED  NITH  PROLONGED  CONTACT  TIME,  AND 
PRESSURE  ON  AREAS  BY  KNEELING  OR  BY  OCCLUSION.  NAY  CAUSE  ULCERATIONS  AND 
POSSIBLY  BURNS.  SENSITIVITY  TO  CONSTITUENTS  OF  CEMENT  HAY  INDUCE  ALLERGIC 
SKIN  REACTIONS. 

CHRONIC  EXPOSURE-  CHRONICALLY  EXPOSED  NORKERS  HAY  EXHIBIT  CEMENT  DERMATITIS 
NHICH  ASSUMES  MANY  FORMS:  SKIN  DRYNESS,  FISSURES,  DYSTROPHY  OF  NAILS,  AND 
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ECZEKA70US  RASHES. 

EYE  CONTACT: 

PORTLAND.  CEMENT: 

IRRITANT. 

ACUTE  EXPOSURE-  HAY  CAUSE  IRRITATION.  NET  CEHENT  HAY  CAUSE  A  BURNIN5 
SENSATION,  CORNEAL  EOEHA  INDICATED  BY  SEEING  HALOS  AROUND  LIGHTS,  AND 
INJURY  TO  THE  CONJUNCTIVA. 

CHRONIC  EXPOSURE-  REPEATED  OR  PROLONGED  EXPOSURE  HAY  CAUSE  CONJUNCTIVITIS 
AND  BLEPHARITIS. 

INGESTION: 

PORTLAND  CEHENT: 

ACUTE  EXPOSURE-  NO  DATA  AVAILABLE. 

CHRONIC  EXPOSURE-  A  HIGH  INCIDENCE  OF  GASTRODUODENAL  ULCERS  HAVE  BEEN 
REPORTED  IN  CEHENT  NORKERS.  GASTRIC  ULCERS  HAVE  BEEN  INDUCED  IN  ANIHALS 
FED  CEHENT  DUST. 


SECTION  12  ECOLOGICAL  INFORMATION 

ENVIRONMENTAL  IMPACT  RATING  (B-4}:  NO  DATA  AVAILABLE 
ACUTE  AOUATi:  'OXICITY;  NO  DATA  AVAILABLE 
DEGRADABILITY:  NO  DATA  AVAILABLE 
LOS  BIOCONCENTRATION  FACTOR  (BCF):  NO  DATA  AVAILABLE 
LOG  OCTANOL/NATER  PARTITION  COEFFICIENT:  NO  DATA  AVAILABLE 


SECTION  13 

DISPOSAL  INFORMATION 

OBSERVE  ALL  FEDERAL,  STATE  AND  LOCAL  REGULATIONS  NHEN  DISPOSING  OF  THIS 

SUBSTANCE. 

SECTION  14 

TRANSPORTATION  INFORHATION 

NO  CLASSIFICATION  CURRENTLY  ASSIGNED 

SECTION  IS 

iSULATORY  INFORMATION 

.  TSCA  STATUS:  Y 


CERCLA  SECTION  1G3  (48CFR3B2.4):  N 
SARA  SECTION  302  (40CFR3S5.38):  N 
SARA  SECTION'384  (43CFR35S.48):  N 
SARA  SECTION  313  {4BCFR372.65):  N 
OSHA  PROCESS  SAFETY  f29CFR1918.119):  N 
CALIFORNIA  PROPOSITION  iit  N 
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SARA  HAZARD  CATEGORIES,  SARA  SECTIONS  311/312  (48  CFR  378.21) 


ACUTE  HAZARD:  Y 
CHRONIC  HAZARD:  N 
FIRE  HAZARD:  N 
REACTIVITY  HAZARD:  N 
SUDDEN  RELEASE  HAZARD:  N 


SECTION  16  OTHER 


COPYRIGHT  1973  OCCL'PATIONAL  HEALTH  SERVICES,  INC..  ALL  RIGHTS  RESERVED. 

Licensed  to:  ABB  Environiental  Services,  Inc. 

To  lake  unliaited  paper  copies  for  internal  distribution  and  use  only. 
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Ftoati  on  wattr.  Ptammabi*.  irritating  vapor  is  prorfcjcod. 
prarang  point  is  56*P. 


Stoo  diacnsrga  if  possioie.  Kaap  paopia  away. 

Cali  (Ira  dapanmanL 

AvorJ  contact  with  liquid  and  vapor. 

Iiotata  and  ramova  obchargad  matanaL 
Notify  local  haalth  and  podution  control  agandi 


FLAMMABLE 

Flaihback  along  vapor  trai  may  occur.  ^ 

Vapor  may  aigiloda  if  ignitad  in  an  anctoaad  aiaa. 

Waar  sart-oontainad  braatning  apparatus.  ,  ... 
Extingush  with  foam,  dry  chamkal.  or  cartoon  i«o»da. 
Watsr  may  ba  irtaffactiva  on  fira,  -  — -  .  — 

Cool  oontamars  with  watar. 


CALL  FOR  MEDICAL  AID. 

VAPOR 

Irriuting  to  ayas,  noaa  and  throat 

tf  iVtalad,  win  causa  dbobnaas,  difficult  braalhing.  or 

loss  of  oonsdeuanaaa. 

Mova  to  (raan  as.  . 

H  braatrtng  has  stoopad.  giva  artifloal  raspaatioa 
If  braathing  is  Oifftcutt  giva  oxygan. 

LIQUID 

irritating  to  skin  and  ayaa.  ^ _ _ _ 

If  swakowad.  wil  causa  nsiwaa,  vorwting.  teas  of  conscwusnaas. 
Remova  contaminatad  dothmg  and  shoas. 

Flush  affactad  araas  wah  pianty  of  watar.  ^ 

IF  IN  EYES,  hoW  ayaikJs  opan  and  flush  with  pianty  of  way. 

IF  SWALLOWED  and  victim  ts  CONSOOUS.  hava  victim  drmk  wtl 
or  millL 

DO  NOT  INDUCE  VOMITWa 


HARMFUL  TO  AQUATIC  LIFE  IN  VERY  LOW  CONCENTRATIONS. 
Fouing  lo  shoraBna. 

May  ba  dangarouB  if  it  antara  watar  ntakaa. 

Notify  local  haalth  and  wMkfa  offioala. 

Notify  oparatora  of  nsartoy  watar  intakoa. 


1  nR£  HAZARDS 
t.1  Flaah  Point  srF  OC 
g.2  FtammaMa  Limits  ki  Air 

PIra  ExtIngulaMng  Agants:  Foain.  dry 
ehamical,  or  cartoon  dkaida 
tA  Pha  ExtInguiaMng  Agants  Not  to  ba 
Uaad;  Watar  may  ba  inaffacdva. 

•.5  SpaeW  Hanrda  Of  CombiMtfoa 
Produeti:  Not  parlinant 

M  Dahavlor  In  fkw:  Vapor  it  hamriar  than  air 
and  may  traval  ooniidarabla  dtotanca  to  a 
•ourca  of  ignition  and  flaah  bade 
•.7  IgnMon  Tamparstura:  ATOT 
M  Elactrieal  Hasanfc  Oats  i.  Group  0 
M  Burning  Rata:  SB  mm/mki. 

•.10  AdWMrtle  Flama  Tamparstura; 

Data  not  availahla 

0.11  stolchlomattric  Air  to  Pual  Raticc 
Data  not  avalabla 

«.12  Plama  Tamparaturt:  Data  not  availabia 


7.  CHEMICAL  REACTIVITY 

7.1  Raacttvfty  WHh  Watar  No  raaetion 
7JI  RaactMty  wHh  Common  Uatsrtala:  No 
raaetion 

7B  stabHty  During  Tranaport  Stabla 
7 A  NautraiUng  Aganta  for  Adda  and 
Cauatlea:  Not  parlinant 
7JS  Polyinariiation;  Not  parlinant 

7B  kiMbftor  of  Pofymaefsaaon: 

- ^ - 

fKA  porDnvni 

7.7  Molv  Ratio  (Raaclant  to 

Product);  Data  not  avaiWbla 
7B  RaactMty  Oroup:  32 


10.  HAZARD  ASSESSIIEKT  CODE 
(Sa#  Haard  Aaasaamanf  Handbook) 
A-T-U 


IL  HAZARD  CLASSinCATlONS 

11.1  Coda  of  FadarM  Ragutadona: 
Flammabla  Iquid 

11B  HAS  Haiard  Rating  for  fc*  Watar 


Vapor  Irritant  1 

Liqud  or  Soid  Irritant . . —  1 

Poisons  . . — -  2 

Watar  PokJtion 

Human  Toxicity  1 

Aquatic  Toabcity - 3 

Aasthatic  Effact -  2 

Raactivity 

Othar  Chamicals . .  1 

Watar_^ -  0 

Saif  RaactiQO — .  0 

11B  KFPA  Hazard  etaasweadoo: 

Catagory  Ctaaaiflcadon 

Haalth  Hazard  (Blua) - 2 

Flammability  (Rad) — . . —  3 

Raactivity  (Yaflow) -  0 


Water 

Pollution 


L  RESPONSE  TO  DISCHARGE 

(S4M  Raaponaa  Mathoda  Handbook) 
baua  wwnin^toigh  flammabOty 
Evacuataaraa 

Should  ba  ramovad 
Chamieal  and  phyaicai  kaatmant 


X  CHEMICAL  DESIGNATIONS 
CQ  CompadbMty  Ctasae  Aromatic 
Hydrocarbon 
PonrndK  p-C*H4(CHi)i 
IHOAIN  Daaignadong  3B/1307 
dot  10  Noe  1307 
CAS  Raglatry  Noe  106^-3 


X  LABa 

2.1  Catagory:  Flammablo  I 
22  aaaa:3 


4  OBSERVABLE  CHARACTERISTICS 

4w1  Pbyaical  Stato  (as  aWppad);  Liquid 

42  Color  Colorlaaa 

43  Odor  Uka  banzana;  charactaristic  aromatic 


1  WATER  POLLUTION 

41  Aqutofic  Toxidty: 

22  ppm/96  lv/bluagH/n«/fcaah  watar 

42  Watarfoari  Toxidty:  Data  not  availaNa 

43  Blotogical  Oxygan  Damand  (BOO): 

0  fa/lb  in  5  days 

44  Food  Chain  CoiKantratfon  Pofandafc 

Data  not  avaflabla 


X  HEALTH  HAZARDS 

41  Paraonal  Protaedvo  Equipment  Approvwl  caristar  or  ak-ouppflad  mask;  gogglaa  or  thWd; 

plasdc  glovaa  and  boots. 

42  Symptoma  Foiewing  Exposura:  Vapors  causa  haadacho  and  dzzinasa.  Liquid  InUalas  ayaa  and 

MwL  » tNcao  Wo  Iung4  cwiaaa  savaro  coughing.  dMfaa4  and  iapk3y  davaloping  puknonary 

adama.  if  ingastad.  mwaa  naiwsa,  vomtUng.  eramp4  haadacha.  and  oom4  Can  ba  fatal 
lOdnay  and  Ivar  damage  can  ooax. 

43  Troatmant  of  Expoaura:  INHALATION:  ramova  to  traah  air;  adnWiialar  artlllcial  raspWllon  and 

oxygan  a  impAmt  cal  a  rtector.  INGESTXW;  do  NOT  Wuoa  vomWng:  cNI  a  doctor.  EYES: 
flush  with  walar  lor  at  toast  15  mkt  SKIN:  wipa  Oft  wash  with  aoap  and  watar. 

M  Thraahotd  iMi  Vaiiia:  100  ppm 

4S  Short  Term  Wialadon  Umita:  300  ppm  tor  30  min. 

SB  Toxidty  by  bigaattere  Grad#  3;  UD«»  «■  50  to  500  mg/kg 
47  Lata  Toxidty:  Wdnay  and  War  dtmaga. 

41  Vapor  (Oaa)  Irritant  Charaetartatka:  Vapors  causa  a  sight  smarting  of  fl»a  eyas  or  rsapiratory 

aytoam  if  prasard  to  high  oonesntrabona.  Tha  aflad  to  tornpora^ 

SB  Liquid  Of  Sold  Irrttwit  Charactertatlea:  Mtotoium  hazard.  If  tp»ad  on  clothing  and  alowad  to 
ramdn.  may  cause  amarttog  and  raddaning  of  lha  sWrt 

410  Odor  ThraahoW:  405  ppm 

411  lOLHVdua;  10.000  pmm 


X  SHIPPING  INFORMATION 

41  Qradaa  of  Purity;  Raaaafch:  99.99%; 

Pure:  948%;  Tadvacd:  99.0% 

42  Storage  Tamporatiao:  Ambtont 

43  Inert  Atmoaphara;  No  raqukamant 

44  Venting:  Opan  (flame  anaatar)  or 

praaaura>vaouum 


12. 

PHYSICAL  AND  CHEMICAL  PROPERTIES 

12.1 

Physical  Stats  at  irc  and  1  atom 

Liquid 

122 

Hotoeutar  Wdght  10416 

122 

BoWng  Point  at  1  atm; 

280.9*F  -i  13430  -  411B'K 

144 

Fraadng  Point 

55B*F  -  132X  -  2e45T< 

145 

Critied  Tamper  Bkaa: 

849.4*F  -  344(rC  -  8162*K 

12B 

Critlcd  Praasma; 

509.4  atm  -  34.65  pm*  m  3B10 

MN/m« 

147 

Spadfle  Gravity: 

0B61  at  2(rC  (Bqdd) 

12B 

UquM  Surfaoa  Tanaion: 

282  dynaa/em  -  40283  N/m  at  20*C 

149 

Liquid  Watar  Intarfadd  Tanaion: 

37.8  dynaa/em  «  40378  N/m  at  20*C 

1410 

Vapor  (Gaa)  Spadfle  Gravity; 

Not  parlinant 

1411 

Ratio  of  Spadfle  Heats  of  Vapor  (Qas): 
1.071 

1412 

Latent  Heat  of  VaportuBon: 

150  Btu/I)  -  81  cal/g  « 

3.4  X  10*  JAg 

1413 

Heat  of  Contouadene  ^17259  Btu/lb  - 
—9754.7  cd/g  -  ■■  408.41  X  10*  J/kg 

1414 

Heat  of  Daoompodtloic  Not  parttoant 

1415 

Heat  of  Solution;  Not  parlinant 

1418 

Haat  of  Pciiymartmion:  Not  parttoant 

1425 

Haat  of  Fuaion;  37B3  cal/g 

1226 

LimMng  Vdue:  Data  not  avwlabto 

1427 

Raid  Vapor  Prasaura:  434  paia 

JANUARY  199: 
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SATURATED  L 

12.17 

JQUID  DENSITY 

12.18 

LIQUID  HEAT  CAPACITY 

12.19 

UQUID  THERMAL  CONDUCTIVITY 

12.20 

LIQUID  VISCOSITY 

Temperature 

Pounds  per  cubic 

Temperature 

British  thermal  unit 

Temperature 

British  thermal 

Temperature 

(degrees  F) 

foot 

(degrees  F) 

per  pound-F 

(degrees  F) 

unit-inch  per  hour- 
square  foot-F 

(degrees  F) 

Centipoise 

60 

53.970 

60 

.412 

60 

.935 

60 

.678 

65 

53.830 

70 

.418 

65 

.928 

65 

.654 

70 

53.690 

80 

.424 

70 

.921 

70 

.631 

75 

90 

.429 

75 

.914 

75 

.610 

80 

100 

.435 

80 

.907 

80 

.590 

85 

53.270 

110 

.440 

85 

.900 

85 

.571 

90 

53.140 

120 

.446 

90 

.892 

90 

.552 

95 

53,000 

130 

.451 

95 

.885 

95 

.535 

100 

52.860 

140  — ' 

^7457 

100 

.878 

100 

.519 

105 

52.720 

150 

.462 

105 

.  .503 

110 

52.580 

160 

.468 

110 

.488 

115 

52.440 

170 

.474 

115 

.474 

120 

52.300 

180 

.479 

120 

.460 

190 

.485 

200 

.490 

210 

.496 

220 

.501 

230 

.507 

240 

.512 

250 

.518 

260 

.524 

270 

.529 

280 

.535 

1Z21 

12.22 

12.23 

12.24 

SOLUBILITY  IN  WATER 

SATURATED  VAPOR  PRESSURE 

SATURATED  VAPOR  DENSITY 

IDEAL  GAS  HEAT  CAPACITY 

Temperature 
(degrees  F) 

Pounds  per  100 
pounds  of  water 

Temperature 
(degrees  F) 

Pounds  per  square 
inch 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

1 

60 

.096 

60 

.00183 

0 

.246 

N 

70 

.135 

70 

.00252 

25 

.259 

S 

80 

.187 

80 

.00343 

50 

.272 

0 

90 

.255 

90 

.00459 

75 

.285 

L 

100 

.343 

100 

.00607 

100 

.297 

U 

110 

.456 

110 

.00792 

125 

.309 

B 

120 

.599 

120 

.01022 

150 

.321 

L 

130 

.777 

130 

.01303 

175 

.333 

E 

140 

.998 

140 

.01646 

200 

.345 

150 

1.270 

150 

.02059 

225 

.357 

160 

1.600 

160 

,02553 

250 

.368 

170 

1.998 

170 

.03138 

275 

.380 

180 

2.475 

180 

.03826 

300 

.391 

190 

3.041 

190 

.04629 

325 

.402 

200 

3.710 

200 

.05561 

350 

.413 

210 

4.493 

210 

.06636 

375 

.424 

220 

5.407 

220 

.07867 

400 

.435 

230 

6.465 

230 

.09270 

425 

.445 

240 

7.683 

240 

.10860 

450 

.456 

250 

9.080 

250 

.12650 

475 

.466 

260 

10.670 

260 

.14670 

500 

.476 

525 

‘  .486 

550 

.496 

575 

.505 

600 

.515 

cs  eecccc  e  b  s  bbbb!; 
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I 
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SODIUM  HYDROXIDE 


SHD 


Avoid  oontad  widi  Mild  and  dutt  Kmo  poopta  a 
Waar  rupoar  ovareioOwig  Onciuding  giova). 


Rra 


Hfo  on  contact  with  oombMatfclaa. 
gaa  may  ba  produoao  on  contact  a 
r  ovarctothing  fawtuelng  gicaast. 


CALL  POn  MEOICAI.  AIOl 
OUST 

Imtaang  to  ayaa.  noaa  and  H 
Mowate  ^aan  air. 
tf  braatnaig  naa  atoppad.  gara 
K  braatrwtg  «  ddAoutt  gna 
IF  IN  EYES.  ftoM  ayitaii  o< 


opan  and  fluah  ptaniy  ot  v 


Exposure 


bum  aidn  and  ayaa. 
HannM  if  a 


Fluan  aff  actad  araaa  with  planty  of  watar. 

IF  IN  EYES,  hold  ayaWs  opan  and  man  witti  ptanty  of  w 
IF  SWALLOWED  Mid  wctm  ^  CONSCIOUS,  fwva  Mcbn 

00  MXT  INDUCE  VOMfTINa 


Water 

Pollution 


Dangaraua  to  aquatic  i 
Maybadangarauaifita 


L  KSrOIISE  TO  DISCHARGE 


Oiaparaa  and  fluan 


t  lAsa 


2.1 

12 


1  CHEMICAL  DESIGNATIOIIS 


bnpoh 

B 10/1823 

DOT  DNOJ  1823 

CAS  Wagiatry  No^  1310-734 


1  ORSERVABU  CHARACTEUSnCS 

aa(naa 


1  HEALTH  HAUROS 


Tyaaiainm  of  1 
MGESDON:  giva  « 
SKMv 


10 

INGESTION: 
may  occur.  EYE  OONTACT: 
INHALATION;  ramova  feom 
bydfeaa  va 

amahing  urai  madcai 


faoa  ahiatt  Star  or  duaMypa 


INHALATION: 
producing  from  mid  noaa 


JtAoa;  do  NOT  induoa  vomMng. 
rgancy  aafaty  tfvMwr  alila 
cal  phyaidian.  EYES:  Imgaia 


TTaaahotd  Umit  Vahiae  2mg/m« 

Short  Tann  Inhaiaaioii  UaaMK  Not  paritnant 

JmMtf  toy  miaaSoir  <10%  aohiHon)  orW  rabbit  LDu  -  900  mg/>tO 

iJtaTortetty;  Nona 

Vapor  (Oaa)  tfrttant  Qtarartartattcm  NonwotaSa 

Liquid  or  Sold  imiant  dtaracaartaOea:  Savora  aldn  MM  Couoao  aooonOond  ttiMogroo 


I  Oder Thraatwid:  Notpai 
I  SLMValua;  20Omg/m« 


12.17 

SATURATED  UQUID  DENSITY 


Temperature  Pounds  per  cubic 
(degrees  F)  foot 


12.18 

UQUID  HEAT  CAPACITY 


12.19 

UQUID  THERMAL  CONDUCTIVITY 


12.20 

UQUID  VISCOSITY 


Temperature 
(degrees  F) 


British  thermai 
unit  per  pound-F 


Temperature 
(degrees  F) 


British  thermai 
unitnnch  per  hour* 
square  foot*F 


12.21 

SOLUBILITY  IN  WATER 


12.22 

SATURATED  VAPOR  PRESSURE 


12.23 

SATURATED  VAPOR  DENSITY 


ssecQscs  c  cc  tufet:!: 


TRICHLOROFLUOROMETHANE 


TCF 


I 


1 


Common  Synonyms  Liquid  Colorfsss  OdodsM 

F-11;  Frson  11 
Gsnelron  11 

11;  Eskimon  11  Sinks  in  wstsr.  Hsnnful  vapor  is  producod.  Boifing  point 

Frigsnil  is  75T. 

Isotron  11;  Uoon  11 


Stop  (kscharqs  if  possibis.  Kssp  peopis  sway. 

Avoid  oontaa  with  iiqiMl 

boiats  and  rsmovs  dacnsrged  matsfisi. 

Notify  kxai  hssim  and  polkition  oontroi  agsnbss. 


Not  flammabis. 

POISONOUS  GASES  MAY  BE  PROOUCED  IN  RRE. 
Wsar  goggiss  and  sstf-centainsd  brsathing  apparatus. 


Fire 


CAU  FOR  MEDICAL  AID. 

VAPOR 

If  inhalad.  wiB  causa  dbzinass  or  dWictjR  braathing. 
Movs  to  frasn  air. 

If  braatfiing  has  stopped,  give  artificiaJ  rsspiratkxt 
If  breathing  is  difficun,  give  oxygen. 

UQUIO 
Not  harmfuL 


Exposure 


Water 

Pollution 


Not  harmfd  to  aquabe  He. 

May  be  dangerous  if  it  enters  water  intakes. 
Notify  tocaf  haaith  and  wiidHe  offidaia. 

Notify  operators  of  neertty  water  intakea. 


L  RESPONSE  TO  DISCHARGE 


1  LABa 


(Sea  Reeponae  Methode  HandbocA)  2.1 

Should  ba  removed  2^ 

Chemical  and  physical  treatment 


1  CHEMICAL  DESIGNATIONS 


Category:  None 
Claaa:  Not  pertinent 


4.  OBSERVABLE  CHARACTERISTICS 


CO  CompotMiMty  Ctaea:  Not  Med 
Formula:  CFOt 

mO/UN  Daaignatlon:  Not  Mod 
DOT  ID  No.:  Data  not  avaMila 
CAS  Ragictry  Noj  75-6S4 


4.1 

4A 

4JS 


Ftiyefcal  State  (aa  aMppad):  Uqdd 
Colof:  Colorlaea 

Odor  Odorloaa;  waok  chiorirwtad  aolvont 


5.  HEALTH  HAZARDS 


Symptome  FoBowIng  Expoaura:  Braathing  conoontratione  approaching  10%  in  air  wH  causa 
dhainaaa  and  drowatoasa.  Contact  with  tiaauaa  may  causa  frostbite. 

Treabnant  of  Expoourss  INHALATION:  remove  viclim  to  non-oontaminetad  area  and  apply 
artificial  raapiration  if  breathing  haa  itoppad;  cal  a  phyaiden  knmadtotaly;  oxygen  inhalation  may 
bo  utifaad.  SKIN;  M  froatbita  has  oecunad.  flush  araas  wfih  worm  water. 

ThroohoW  Untit  Value:  1000  ppm 

Short  Term  Inhalation  Umha:  Data  not  availabia 

Toadeity  by  Ingaatfon:  Data  not  avalabla 

LataTotodty:  Data  not  availabia 

Vapor  (Oaa)  Inftant  Charactortetlca:  Non-kritaling 

UquM  or  SoM  krftant  Choractortodca:  May  causa  froatbita. 

I  Oder  Thraahold:  Data  not  avalablo 
I  lOLHValiia:  Data  not  avalabla 


LI 

L2 


M 

e.7 

Lf 

L9 

L10 

Lll 

ft.12 


6.  FRE  HAZARDS 
Flaah  Point:  Not  flammabla 
Flammabla  Umlla  In  Air  Not  flammable 
nre  Eztinguiehing  Agentm  Not  pertinent 
Fire  Eztinguiehing  Agents  Not  to  be 
Used:  Not  pertinent 
Special  Hazards  of  Combustion 
Products:  Produces  irritating  and  toxic 
products  whan  heated  to  decomposition 
tamparatures. 

Behavior  in  Fire:  Not  pertinent 
Ignition  Temperature:  Not  fiarrvnable 
Electrleaf  Hazard:  Not  partmairt 
Burning  Rata:  Not  flamm^ 

Adiabatic  Rama  TamparaturK 
Data  not  available 
Stoichiometrfc  Ak  to  Fuel  Ratio; 

Data  not  avaUble 

Flama  Temparahire;  Data  not  available 


10.  HAZARD  ASShSMENT  CODE 
(See  Hazerd  Aeeeeement  Handbook) 
A-C-l-J 


IL  HAZARD  CtASSinCATIONS 

11.1  Coda  of  Federal  Regulatlona: 

Not  Mad 

11.2  NAS  Hazard  Rating  for  Bulk  Water 

Trenepectation:  Data  not  availabia 
1U  NFPA  Hazard  Claaalficatlon: 

Data  not  availabia 


7.  CHEMICAL  REACnvnY 


7.1  Reactivity  With  Waten  No  reaction 
7Jt  Reactivity  with  Common  Materleler  No 
reaction 

7.3  StabMIty  During  Tranaport  Stable 

7.4  NeutraKilngAgenta  for  Adda  md 


Potymertratloni  Not  pertinent 

9  A  InelaJAsldrfWA  ^ 

f  *v  innwffDv  oi  I'uif  iiMiizmQfc 

Not  pertinent 

7.7  Molar  Ratio  (Reaetartt  to 

Product):  Data  not  tvaiable 
7  J  Reocttvity  Group:  Data  not  available 


L  WATER  POLLUTION 

LI  Aquatic  Toxicity: 

L2  Waterfowl  ToxIcHy:  None 
L3  Blologicel  Oxygen  Demand  (BOO): 

L4  Food  Chain  Concontration  Fotantlab 


1  SHIPPING  INFORMATION 

LI  Qradaa  of  Purtty;  Technical 
t.2  Storage  Tamparature:  Ambient 
L3  Inart  Abnoaphara:  No  requirament 
L4  Vantbig;  Satoty  rafltf 


12.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

Physical  State  at  irc  and  1  atnc 
Data  not  avwiebia 

Moleeular  WelgfYt  Data  not  available 
BoiOng  Point  at  1  atm:  Data  not  available 
Freezing  Point  Data  not  available 
Crftfcal  Tempersturae  Data  not  available  f 

CrttScal  Praaaura:  Data  not  available  i 

Spedfle  Gravity:  Deta  not  available 
Liquid  Surface  Tenalon:  Data  not  available 
Liquid  Water  brtarfadal  Tension: 

Data  not  availabia 
Vapor  (Gas)  Spedfle  Gravity; 

Data  not  available  | 

Ratio  of  Spedfle  Heate  of  Vapor  (Gaa); 

Data  not  available 
Latarrt  Heat  of  Vaportzatfone 
Data  not  avaiiabie 

Heat  of  CombuetiOK  Data  not  available 
Heat  of  Dacompoaltion;  Not  pertinent 
Heat  of  Solution:  Not  partinant 
Heat  of  Potymartzition:  Not  partinant 
Heat  of  Fualorc  Data  not  availabia 
Limitirtg  Vaiuac  Data  not  avaiabla 
Raw  Vapor  Preaaurt;  Data  not  available 


NOTES 


12.1 

12.2 

12J 

12M 

12S 

12.6 

12.7 

12J 

12.6 

12.10 

12.11 

12.12 

12.13 

12.14 

12.15 
ILIi 
1249 
12.26 
1L27 


JANUARY  1991 


TCF 


TRICHLOROFLUOROMETHANE 


I _ I 


12.17 

SATURATED  LIQUID  DENSITY 

12.18 

LIQUID  HEAT  CAPACITY 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 

12.20 

LIQUID  VISCOSITY 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

Temperature 
(degrees  F) 

Centipoise 

— >35 

100.200 

—140 

.189 

N 

N 

—30 

99.809 

—120 

.191 

0 

0 

—25 

99.459 

—100 

.193 

T 

T 

—20 

99.110 

—80 

.196 

—15 

98.770 

—60 

.198 

P 

P 

—10 

98.419 

—40 

.200 

E 

E  • 

—5 

98,070 

—20 

.202 

R 

R 

0 

97.730 

0 

-.294 

T 

T 

5 

97.379 

20 

.207 

1 

1 

10 

97.030 

40 

.209 

N 

N 

15 

96.690 

60 

.211 

E 

E 

20 

96.339 

80 

.213 

N 

N 

25 

95.990 

100 

.216 

T 

T 

30 

95.650 

120 

.218 

35 

95.299 

140 

.220 

40 

94.950 

160 

.222 

45 

94.610 

1 

' 

50 

94.259 

55 

93.910 

60 

93.570 

65 

93.219 

70 

92.870 

75 

92.520 

80 

92.179 

85 

91.830 

90 

91.480 

12.21 

SOLUBILITY  IN  WATER 

12.22 

SATURATED  VAPOR  PRESSURE 

12.23 

SATURATED  VAPOR  DENSITY 

12.24 

IDEAL  GAS  HEAT  CAPACITY 

Temperature 
(degrees  F) 

Pounds  per  100 
pounds  of  water 

Temperature 
(degrees  R 

Pounds  per  square 
inch 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 
(estimate) 

77.02 

.110 

—50 

.560 

.01749 

30 

.127 

—40 

.780 

.02381 

35 

.127 

-.30 

1.072 

.0'^193 

40 

.127 

—20 

1.451 

.C  '23 

45 

.127 

—10 

1.937 

—10 

.Ci.;.:.i4 

50 

.127 

0 

2.554 

0 

.07113 

55 

.127 

10 

3.329 

10 

.09072 

60 

.127 

20 

4.291 

20 

.11450 

65 

.127 

30 

5.473 

30 

.14310 

.127 

40 

6.914 

40 

.17710 

75 

.127 

SO 

8.655 

50 

.21740 

80 

.127 

60 

10.740 

60 

.26450 

85 

.127 

70 

13.220 

70 

.31950 

90 

.127 

80 

16.150 

80 

.38300 

95 

.127 

90 

19.580 

90 

.45600 

100 

.127 

100 

23.580 

100 

.53930 

105 

.127 

110 

28.210 

110 

.63390 

.127 

120 

33.550 

120 

.74080 

.12' 

.12 

.12 

.127 

.127 

.127 

.127 

.127 

.127 

;<  2S  3  33333  s 


TOLUENE 


TOL 


Common  Synonyms 

Wstsry  liqiid  Cokxiass  Pleasant  odor 

Tokjoi 

Mathyibargane 

Mathylbanzol 

Floats  on  water.  Flammable,  irritating  vapor  is  proitocacL 

Stop  d»5cn«fg«  if  possiWe.  Ke«p  p«oo4#  «w«y. 

Shot  otf  ignrtion  sourcas  and  can  fira  daoartnwnt 
Stay  upwnd  and  us«  water  spray  to  "knoclt  down”  vapor. 
Avoid  contact  with  liquid  and  vapor, 
laotata  and  ramova  dtscnargad  maiariai. 

Notify  local  health  and  pollution  control  aganciaa. 


FLAMMABLE. 

Flashback  along  vapor  trai  may  ooor. 

Vapor  may  axpioda  if  ignitad  in  an  andoaad  araa 
Wear  goggles  and  sart-containad  breathing  appvst^ 
Extinguish  with  dry  chamicaJ.  loam,  «x  cartjon  dioxide. 
Water  may  da  inetfecova  on  fire. 

Cool  expOMd  contamen  with  water. 


CALL  FOR  MEDICAL  AID. 


VAPOR 

Irritating  to  ayaa,  nosa  and  throat 

If  nhafad.  win  cauaa  nausaa.  vomitino.  haadacha,  dtainaaa, 
difficult  breathing,  or  loss  Of  consciousnasa. 

Mova  to  fresh  air. 

If  breathing  has  stopped,  gtve  artificiai  respiration. 

If  breathing  difficult  give  oxygea 


Exposure 


UQUIO 

Initatina  to  skin  and  eves. 

If  tvwSSwad  wM  catSiMVMisaa.  vomiting  or  loaa  of  conabousnass. 
Remova  contammaied  dothmg  and  shoas. 

Rusn  affectsd  areas  with  plenty  of  water. 

IF  IN  erES.  hold  eyelids  open  and  flush  with  plenty  of  wster. 

IF  SWAaOWED  and  vicam  is  CONSOOUS,  have  victim  drink  water 

or  fTHilL 


DO  NOT  INDUCE  VOMITING. 


Water 

Pollution 


Dangerous  to  aquatic  ife  in  high  concantations. 
Foukng  to  shoralina. 

Mw  ba  dangarous  if  H  antars  watar  intakaa. 
Notify  local  haaith  and  wddlifa  officials. 

Notify  opsratori  of  naarby  watar  intakas. 


L  RESPONSE  TO  DtSCHARGE 


2.  LAfia 


(Saa  Rasponaa  Mathods  Handbook) 
laaua  warning-high  flammabiaty 

Evacuata  area 


2.1 

Z2 


3.  CHEMICAL  DESIGNATIONS 


Category:  Flammable  figuid 
Claaa:  3 


4.  OBSERVABU  CHARACTERISTICS 


Ca  CompadbBHy  Oasa:  Aromatic 
Hydrocarbon 
Formulae  C«HftCH« 

MO/UN  Doaignstton:  3.2/1204 

DOTtD  No.:  1294 

CAS  RogMry  Noi^  10SdS4 


4.1 

4.2 

4.3 


Phyolcal  State  (as  shipped);  Liquid 
Color:  Coiorloea 

Oden  Pungent  aromatic,  banzona^ika; 
dtoUnct  piaasant 


&  HEALTH  HAZARDS 


&10 

&11 


ParaonM  Pibtacdva  Eqidpmafrt:  Ak-aupp8ad  maik;  gogglat  or  faca  ahlaid:  piaifc  glov^ 
Symptoma  FoBowIng  Expoaura:  Vapors  irdtata  ayaa  and  upp«r  ra^iiratoty  tact  causa 
dbzinaaa.  haadacha.  anttlhaaia.  raspimtory  arrast  Uquid  kiilatot  ayaa  and  cauaaa  ikying  of 

akin.  »  aapiratad,  eauaoa  coughing,  gagging,  dtotreat.  and  rapidhr  developing  ptdmonary  adarna. 

If  kigaatad  causaa  vomitfng.  griping,  (janhaa,  dapreaaad  raepiralkin. 

Treatmant  of  Expoaurv  INHALATION:  letnova  to  froth  air,  givo  artfidal  respimiton  and  oxygon 
H  noodad:  caB  a  doctor.  INGESTION:  do  NOT  induce  vomilino;  caM  a  doctor.  EYES:  flush  with 
watsr  for  at  toast  IS  min.  SKIN:  wipe  off.  wash  wMh  soap  and  watar. 

Ttaeabold  UmK  Vafcia;  100  ppm 
Short  TarmInhalattonUmIta:  000  ppm  tor  30  mkv 
Texldty  by  Ingoaden:  Grade  2:  LO«»  -  OS  to  5  g/kg 
tatoToildty:  Kidney  and  Ivor  damage  rnay  folow  ingosttoa 

Vapor  (Gas)  Irritant  Chvaetartatlea:  Vapors  cause  a  sight  smarting  of  the  ayaa  or  respiratory 
tystom  if  present  in  high  conconfratlona.  7h#  affect  it  tamporary. 

UquM  or  Sold  Irrttant  CharactartaOcK  Minimum  hazard.  K  NiWad  on  dothing  arvf  ailowod  to 
remain,  may  cause  smarting  and  reddening  of  toa  skin. 

OdorTVeshoW:  0.17  ppm 
lOUtVatua;  ^000  ppm 


TOL 


TOLUENE 


1 


12.17 

SATURATED  LIQUID  DENSITY 

12.18 

LIQUID  HEAT  CAPACITY 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 

12.20 

LIQUID  VISCOSITY 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

Temperature 
(degrees  F) 

Centipoise 

—30 

57.180 

0 

.396 

0 

1.026 

0 

1.024 

—20  * 

56.870 

5 

.397 

10 

1.015 

5 

.978 

—10 

56.550 

10 

.399 

20 

1.005 

10 

.935 

0 

56.240 

15 

.400 

30 

.994 

15 

.894 

10 

55.930 

20 

.402 

40 

.983 

20 

.857 

20 

55.620 

25 

.403 

50 

.972 

25 

.821 

30 

55.310 

30  ! 

.404 

60 

.962 

30 

.788 

40 

54.990 

35 

.406 

70 

.951 

35 

.757 

50 

54.680 

40 

-.407 

'  80 

.940 

40 

.727 

60 

54.370 

45 

.409 

90 

.929 

45 

.700 

70 

54.060 

50 

.410 

100 

.919 

50 

.673 

80 

53.750 

55 

.411 

110 

.908 

55 

.649 

90 

53.430 

60 

.413 

!  120 

.897 

60 

.625 

100 

53.120 

65 

.414 

130 

.886 

65 

.603 

110 

52.810 

:  70 

.415 

140 

.876 

70 

.582 

120 

52.500 

75 

.417 

150 

.865 

75 

.562 

80 

,418 

160 

.854 

80 

.544 

85 

.420 

170 

.843 

85 

.526 

90 

.421 

180 

.833 

90 

.509 

95 

.422 

190 

.822 

95 

.493 

100 

.424 

200 

.811 

100 

,477 

105 

.425 

210 

.800 

110 

.427 

115 

,428 

120 

.429 

125 

.431 

12^1 

SOLUBILITY  IN  WATE^ 


Temperature 
(degrees  F) 


Pounds  per  100 
pounds  of  water 


12.22 

SATURATED  VAPOR  PRESSURE 

Temperature 
(degrees  F) 

Pounds  per  square 
Inch 

0 

— 1 

10 

20 

.084 

30 

.121 

40 

.172 

50 

.241 

60 

.331 

70 

.449 

80 

.600 

90 

.792 

100 

1.033 

110 

1.332 

120 

1.700 

130 

2.148 

140 

2.690 

150 

3.338 

160 

4.109 

170 

5.018 

180 

6.083 

190 

7.323 

200 

8.758 

210 

10.410 

68.02 


.050 


12.23 

SATURATED  VAPOR  DENSITY 


12-24 

IDEAL  GAS  HEAT  CAPACITY 


Temperature  Pounds  per  cubic 
(degrees  F)  foot 


Temperature  British  thermal  unit 

(degrees  F)  per  pound-F 


0 

.00070 

0 

10 

.00103 

25 

20 

.00150 

50 

30 

.00212 

75 

40 

.00296 

100 

50 

.00405 

125 

60 

.00547 

150 

70 

.00727 

175 

80 

.00954 

200 

90 

.01237 

225 

100 

.01584 

250 

110 

.02007 

275 

120 

.02518 

300 

130 

.03127 

325 

140 

.03850 

350 

150 

.04700 

375 

160 

.05691 

400 

170 

.06840 

425 

180 

.08162 

450 

190 

.09675 

475 

200 

.11400 

500 

210 

.13340 

525 

550 

575 

600 

.228 

.241 

.255 

.268 

.281 

.294 

.306 

.319 


.355 

.367 

.378 

.389 

.400 

.411 

.422 

.432 

.443 

.453 

.462 


I 

I 


STYRENE 


Siyrol 

VkryftMiTzarw 

pj^  ^  FtammabI#.  irrftibng  vtpor  i>  pro*io«d. 

dcyroWiW 


Avoid  cofitict  w«h  ikMd  and  vapor.  Kaop  paopt*  ■v«y. .  _ ^ 

Wear  cheniical  protactiv*  mat  wwth  s«lf-conti»iad  braatnng  •pparaai*. 

Stop  dtscharpa  if  possibtiL 

CaJi  fira  daoartmant 

laoiaia  and  ramova  dachargad  matanaL 

Notify  locaJ  health  and  poihitioo  control  aganoaa. 


FLAMMABLE 

CONTAINERS  MAY  E»>LOOe  IN  FIRE. 

Flashback  atoog  taper  trai  may  ocojr 

Vapor  may  axploda  if  ignitad  n  an  andoaad  araa. 

Waar  ehamical  prelactiva  suit  with  salt-coatainad  braklhno  apparatus. 
Combat  fraa  from  safa  distanca  or  protactad  toca^ 

Extkiguish  with  dry  chaiwcai.  foam,  or  carbon  dioxida. 

Water  may  ba  inaffactiva  on  fVa. 

Cool  axpawd  oorrtainara  with  watar. 


CALL  FOR  MEDICAL  AID. 

VAPOR 

Irritating  to  ayaa.  noaa  and  throat.  _ 

H  inhale  win  cauaa  dEtanasa  or  toaa  of  oorraaousnaaa. 

Move  to  fraah  air.  . 

If  braaihing  has  stopped,  giva  artificial  raspaabon. 

If  braaihing  ia  difflcutt.  giva  (wygan. 

UQUID 

Wl  bum  akin  and  ayaa. 

Harmful  if  swaJlowad. 

Ramova  contaminatad  dothing  and  shoes. 

Rush  affected  areas  with  planty  of  watar. 

IF  IN  EYES,  hold  ayatids  open  and  fluah  with  planty  of  water 
IF  SWALLOWED  Sv^  is  CONSCIOUS,  have  victim  dnnk  water 

DO  NOT  INDUCE  VOMITING. 


HARMFUL  TO  AQUATIC  LIFE  IN  VERY  LOW  CONCEKTRATTONS. 
Fouing  to  shorainaL 

May  ba  dangerous  if  it  antara  water  ntakaa. 


D^lliitlAn  I  No«y  local  health  and  wiWItfa  Official 
rOllUliOn  I  Noti^  oparators  of  naaiby  watar  aitafcaa. 


L  RESPONSE  TO  DISCHARGE 
(Sea  Raaponaa  Mathoda  Handbook) 
laaua  wvning^  contaminant 
Mechanical  containmant 
Should  ba  ramovad 
Chemical  and  phyiicai  Vaatmant 


3.  CHEMICAL  DESIGNATIONS 
jLl  CO  CompatJWWy  Claar  Olefin 
34  FormulB:  C«H.CH-CH« 

3J  mO/UN  Daaignattefr  34/2055 
3w4  DOTIOMa:2055 

34  CAS  Ragisiry  Noj  10&42‘5 


1  LABEL 

3.1  Category:  Ransnabia  Iquid 
34  CteaK3 


A.  OBSERVABU  CHARACTERISTICS 

4.^  Physical  State  (aa  aWppadlt  Uteid 
44  Color:  Cotoflasa 
44  OdoR  Swoot  at  low  concontrationa: 
chwacterMlc  pungant  sham 

ddagraaaNa 


6.  FIRE  HAZARDS 

«.1  Flash  Poinfc  93’F  O.C.;  88*F  C.CX 
44  FtemmablaUiiiitaIn  AiRl.1%-6.1% 

44  FIra  Extinguishing  Agents:  Water  fog., 
foam,  caibon  dfoidda.  or  dnr  chemical 
4.4  Fho  Exbnguiahlng  Agants  Not  to  ba 
Used:  Water  may  ba  inaffactiva. 

44  SpacW  Haxards  of  Combuotloft 
ProduetK  Not  parbnarA 

4.4  Behavior  In  Fka:  Vapor  is  haaviar  than  air 

and  may  travel  oonaidarabla  dWanca  to  a 
aouroa  of  ignition  and  flash  back.  At 
alavatad  temparaturas  such  as  In  fira 
condtiona.  polymarization  may  taka  placa 
which  may  laad  to  eootainar  axploaion. 

4.7  Ignition  Tamporaturo:  914*F 

44  Elaebrlcal  Hazard:  Clasa  I.  Group  0 
44  Burning  Rato:  54  mm/min. 

4.10  Adlabade  Flame  Tomparatura: 

Data  not  avaAabia 

_ (Continued) 

7.  CHEMICAL  REACTIVITY 
7.1  Rasettvity  WHh  Water  No  reaction 
74  Raactivtty  with  Common  Matsriala:  No 
reaction 

74  Stability  During  Transport  Stabia 

7.4  Nautraming  Agents  for  Adda  and 

Caustica:  Not  partinant 
74  Polymarization:  May  occur  if  hoated 
above  1S0*F.  Can  causa  mptura  of 
oontainar.  Matel  aalta,  paroxidaa,  and 
strong  acida  may  also  cauaa 
polymafizalioa 

74  Inhibitor  of  PotymertMdon:  Tartiaiy- 
butylcatechoL  10-15  ppm 

7.7  Molar  Ratio  (Reactant  to 

Product):  Date  not  avatebla 
74  Raocthrtty  Group:  30 


1  WATER  PoaunoN 

4,1  Aquade  Toxidty: 

22  ppm/06  hr/bkiagBI/TL^ftash  water 
44  Watarlowl  Toxletty:  Data  not  avaSabla 
•4  Blologicat  Oxygon  Oomand  (800): 

18%  (thaor.).  412  days 
4.4  Pood  Chain  Concantratkm  Potantlafe 


10.  HAZARD  ASSESSMENT  CODE 
(Sea  Hazard  Aaaaaamanf  Handbook) 
A-T4>Z 


IL  HAZARD  ClASSinCATlONS 
11.1  Coda  of  Federal  Ragulatlont: 
Rammabla  RquRl 

114  NAS  Hazard  Rating  lor  Bufc  Water 
Transportabore 

Category  Rating 

Fw.^ - — - -  3 

Haalth 

Vapor  Irritant . . . —  2 

Liquid  or  Sou  Irritant - -  2 

Poisona..— - - 2 

Water  Polution 

Human  Toacrty . —  1 

Aquatic  Toxicity — . 3 

Aasthabc  Effect -  2 

Reactivity 

Other  Chemicals -  2 

Water.>__ -  0 

Self  Reaction -  3 

114  NFPA  Hazard  CteoaMcatiecr: 

Catogory  CUsaiflcation 

Haalth  Hazard  (Blua) -  2 

Flammability  (Rad) - 3 

Raactivrty  (Yellow) - —  2 


S.  HEALTH  HAZARDS 

11  Paraond  Protactfva  Equipment  Ak-wpplad  irteak  or  approved  canlater  robber  or  plaatic 
jpovaa;  boots;  goggles  or  face  ahiald. 

34  Symptoms  PofcmlngExpoauia;  Modarate  irritation  of  ayaa  and  akin.  vapor  cotk^ 
mif  dronkanasa.  and  anasthaaia. 

34  XiwolmantofExpoaurr  INHALATION:  rattKN*  to  fraah  air  keep  warm  and  teial;  use  artifWaJ 

fwpkalion  if  naadad.  INGESTION:  do  NOT  mduca  vomiting;  eati  physician:  no  taiown  antidote. 
SKIN  Oft  EYE  CONTACT:  fluah  with  planty  of  water  for  oyo*  g«t  madcal  attention. 

34  Tbraohold  Umtt  Vaiuo:  50  ppm 

34  Short  Torm  Inhalatton  Umita:  100  ppm  lor  30  min. 

84  Toxidty  by  bigoatton;  Qrodo  Z  LO>«  -  04  to  5  g/kg 
Lota  Toxidty:  Data  not  ayaiabla 

S4  V  vor  (Gas)  Irritant  Chvadaftottet;  Vapors  cauaa  modarata  Wtatioo  such  that  paraomal  wil 
•nd  »agh  oonoantationa  unplaasanf.  Tha  aflact  ia  tamporary. 

34  UqdderSofldlrritteit  Charaetartatlcat  Caiaat  arriarting  d  tha  akin  and  llraWagma  bums  on 
short  oxpoaura:  may  causa  aaooodary  bixna  on  long  oiqtoaixa. 

3.10  Odor  Thraahold;  0.144  ppm 
IlII  OLHValuo:  5.000  ppm 


9.  SHIPPING  INFORMATIDN 

4,1  Qradoa  of  Purity:  994-i-% 

44  Storage  Tamparatura:  Ambiant 
44  Inert  Abnoaphara:  No  raquiramant 
4.4  Vondnff  Opon  (flame  arrasta^ 


12. 

PHYSICAL  AND  CHEMICAL  PROPERTIES 

12.1 

Physical  State  at  irc  and  1  atm: 

Liquid 

124 

Moiacular  Waight  104.15 

124 

Boiling  Point  at  1  atm; 

293.4’F  -  1454X  -  418.4‘K 

12.4 

Fraazlng  Point 

-23.  rF  -  -30.4X  -  2428*K 

124 

Critical  Tamparatura: 

703'F  •  37rC  -  646’K 

12.6 

Critical  Prassura; 

560  psia  «  39.46  atm  -  4.00  MN/m* 

127 

Spadflc  Gravity; 

0.906  at  20*C  OkMd) 

124 

Uqdd  Surfaca  Tanalorc 

3214  dynas/em  -  0.03214  N/m  at 

19*C 

124 

UquM  Watar  Intartadal  Tandon: 

35.46  dynes/cm  -  0.03546  N/m  at 

19*C 

1210 

Vapor  (Gas)  Spadflc  Qravtty: 

Notpartinant  j 

1211 

Ratio  of  Spadflc  Haata  of  Vapor  (Gas): 
1.074 

1212 

Latsnt  Hast  of  Vaportsadorc 

156  Btu/to  a*  84.8  cal/g  « 

3.63  X  10*  J/kg 

12'!3 

Host  of  Combustion:  Not  partinant 

1214 

Hast  of  DacompoaMorc  Not  partinant 

1215 

Hast  of  Solution:  Not  partinant 

1214 

Hast  of  Polyrriartijtiorc  —277  Btu/lb 
«  —154  cai/g  «  >-6.45  X  10*  J/kg 

1225 

Haat  of  Fuaiorc  Data  not  tvaiabte 

1224 

Umitlng  Valua:  Data  not  avatebla 

1227 

Raid  Vapor  Protoura:  047  paia 

i.  nRE  HAZARDS  (Continued) 

4.11  Stolchiomatric  Air  to  Pud  Ratio:  Data  not  availabla 

6.12  Flanw  Tamparatura:  Data  not  tvaflabla 


JANUARY  1991 
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STYRENE 


12.17 

SATURATED  LIQUID  DENSITY 


Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


57.430 

57.120 
56.800 
56.490 
56.180 
55.870 
55.560 
55,240 
54.930 
54.620 
54.310 
54.000 
53,680 
53.370 
53.060 
52.750 

52.430 

52.120 


12.18 

UQUiD  HEAT  CAPACITY 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

0 

.389 

15 

1.087 

5 

.391 

20 

1.080 

10 

.393 

25 

1,074 

15 

.395 

30 

1.067 

20 

.397 

35  . 

1.060 

25 

.399 

40 

1.054 

30 

.401 

45 

1.047 

35 

.403 

50 

1.040 

40  - 

•  ^.405 

55 

1.033 

45 

.407 

60 

1.027 

50 

.409 

65 

1.020 

55 

.411 

70 

1.013 

60 

.413 

75 

1.006 

65 

.415 

80 

1.000 

70 

.417 

85 

.993 

75 

.419 

90 

.986 

80 

.421 

95 

.980 

85 

.423 

100 

.973 

90 

.424 

105 

.966 

95 

.426 

110 

.959 

100 

.428 

115 

.953 

105 

.430 

120 

.946 

110 

.432 

115 

.434 

120 

.436 

12.20 

LIQUID  VISCOSITY 


Temperature 
(degrees  F) 


Centipoise 


12.21 

SOLUBILITY  IN  WATER 


12.22 

SATURATED  VAPOR  PRESSURE 


Temperature 
(degrees  F) 


Pounds  per  100 
pounds  of  water 


Tiperature 
agrees  F) 

Pounds  per  square 
inch 

40 

.034 

50 

.049 

60 

.070 

70 

.099 

80 

.137 

90 

.188 

100 

.254 

110 

.339 

120 

.447 

130 

.583 

140 

.753 

150 

.963 

160 

1.221 

170 

1.534 

180 

1.912 

190 

2.365 

200 

2.905 

210 

3.542 

220 

4.292 

230 

5.167 

240 

6.183 

250 

7.358 

260 

8.709 

270 

10.250 

280 

1Z010 

290 

14.010 

12.23 

SATURATED  VAPOR  DENSITY 


12.24 

IDEAL  GAS  HEAT  CAPACITY 


Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


Temperature 
(degrees  F) 


British  thermal  unit 
per  pound-F 


e  cQcec  CCS  eeet:  •: 


HYDROCHLORIC  ACID 


Common  Synonym* 


Sharp,  imuting  odor 


Sinki  and  mixas  iwith  watar.  Irritating  vapor  ia  producad. 


AVOID  CONTACT  WITH  UQUIO  AND  VAPOR.  Kaap  paoola 
Waor  cnanvcat  protacttv*  auii  with  aatf-contamad  braatfang 
apparatus. 

Stop  diacnarg*  if  posaibi*. 

Stay  upwind  and  uso  watar  spray  to  "knock  down"  vapor. 

Isoiata  and  ramova  diachargad  matariaL 

Notify  local  haanh  and  ponuuon  control  agandoa. 


Not  nammaPla. 

Flammapla  gas  may  bo  producad  on  contact  vritti  matala. 
Wear  chanrical  protactiva  sui  with  salf-containad  braathing 
apparatus. 


CALL  FOR  MEDICAL  AID. 

VAPOR 

Imtabng  to  ayas.  nosa  and  ttvoaL 

If  inhalad,  wilt  cauaa  coughing  or  difficult  braathing. 

Mova  to  trash  air. 

If  breathing  has  stoppad.  giva  artificial  raapiratioa 
It  breathing  t$  Difficult,  gtvs  oxygen. 

UOUIO 

WM  bum  skin  and  ayes. 

Harmfut  if  swaUowad. 

Ramova  contammatad  dothing  and  shoes. 

Flush  affected  areas  with  pianty  of  watar. 

IF  IN  EYES,  hold  ayaiids  open  and  flush  with  pianty  of  water. 

IF  SWALLOWED  and  victim  is  CONSQOUS.  have  victim  drink  watar 

DO  NOT  INDUCE  VOMITING- 


Dangerous  to  aquatic  Ufa  in  high  concentrations. 
May  be  dangerous  if  it  sntsrs  watar  intNtas. 

Notify  local  haatth  and  wHdkfa  offidalt. 

Notify  operators  of  nearby  watar  intakaa. 


Water 

Pollutfon 


i.  OBSERVABLE  CHARACmiSnCS 

4.1  Phyalcal  State  (as  aNppad);  liqvd 

4.2  CotoR  Coioriaas  to  Dght  yeHow 

44  Odor:  Pungent  sharp,  pungent  kritating 


L  RESPONSE  TO  DISCHARGE 
(See  Reaponee  Mettwde  HandSooli 
laaue  wemng*corrOMve 
Restrict  aocaes 
Diaparse  and  (lush 


1  CHEMICAL  OEStGNATlONS 

CO  CompadMifty  Ctaaa:  Non-oxidteig  r 
acid 

Pdrmuta:  HO-HtO 

UHO/UN  Designation:  8.0/1 7B9 

DOT  10  N04  1789 

CAS  RegMry  No.*  7647-01-0 


S.  HEALTH  HAZARDS 

Raraonal  Protactlve  Cqulpfnanb  Seif-oontainad  braathing  aquipmant  air4na  mask,  or  industrial 
eanistar-type  gas  mask;  njbber  or  lubbar-eoatad  gloves,  apron,  coaL  overalls,  arioea. 

Syiriptoma  FoNowlng  Eapoeura:  Inhalation  of  fumes  reaulta  in  coughing  and  choiang  ssnaatioa 
and  kritatioo  of  nose  and  lungs.  Liquid  causae  biana. 

Treetment  of  Erpoetaa:  INHALATION:  remove  person  to  freeh  air  kaap  him  warm  and  quiet  and 
gat  madical  attantion  immediateiy;  start  anifidai  raapiration  if  breathing  stops.  INGESTION:  have 
person  drink  water  or  mine  do  NOT  induce  vomiting.  EYES:  immediaiaiy  flush  with  plenty  of 
watar  for  at  toast  15  min.  and  got  medcal  attaniiori:  oontinua  flushing  for  ariotnar  IS  min.  if 
phywdan  doaa  not  arrive  promptly.  SKIN:  immediately  (kwh  skin  while  removing  contaminatad 
clothing;  got  medical  attention  promptly;  use  soap  and  wash  arse  for  at  least  15  mtn. 

ThraahoM  Umtt  Vakia:  S  ppm 
Short  Term  Inhalatloa  Umlta;  5  ppm  for  5  mki 
Toildty  by  Ingeetlofc  Data  not  avaiieble 
Lata  Toaidty:  Norte 

Vapor  (Qao)  iirttant  Choractorfadco;  Vapor  is  moderately  irritating  aueh  that  poraonnal  wiH  not 
uaualty  toierata  modarata  or  high  vapor  oonoantratena. 

Uquid  or  SoNd  inttant  Charactartabca:  Fairty  savora  akin  irritant;  may  cauaa  pain  and  second- 
dograo  bums  attar  a  fow  minutos’  contact 
S.10  Odor  Throahold;  1-5  ppm 
SlII  IDLHValua:  100  ppm 


S.  HRE  HAZARDS 
8.1  Raah  Point  Not  fiammaU# 

84  Flammable  Limits  in  AIr  Not  ftammablo 
84  Fire  Exdnguiahing  Agontas  Not  parlinant 
8.4  Fire  Extingulafting  Agenta  Not  to  bo 
Ueod:  Not  portinont 

84  Spodai  Haarda  of  Combuetlon 

Products:  Toxic  and  kritatirrg  vapors  «o 
ganerated  wnan  heatod. 

84  Bohavlor  In  Fira:  Not  partnant 
6.7  Ignition  Tamporatura:  Not  flammable 
64  Electrical  Hazard:  Not  pardnorit 

84  Burning  Rato:  Not  fiammaWo 

6.10  Adlabattc  Flamo  Tomporaturo: 

Data  not  availabi# 

8.11  StoicMomotrle  Air  to  Fuel  Ratio: 

Data  not  availabie 

0.12  Flamo  Temperature:  Data  not  available 


7.  CHEMICAL  REACnVfn 

7.1  Reeedvlty  WHfi  WeteR  No  reaction 
74  Reeetivfty  with  Common  Matertela: 

Corrosivo  to  most  metals  with  evolution 
of  hydrogen  gas,  whieh  may  form 
axplosive  mtxturas  mth  air. 

74  StaMllty  During  Transport  Stable 
7.4  Neutralizing  Agents  for  Adds  and 
Cauctlea:  Flush  with  water  apply 
powdered  Umectone,  slaked  lime,  soda 
ash,  or  aodkim  bicarbonate. 

74  Polyfnertzatlori;  Not  portinont 
7.8  Inhibitor  of  Potymortiatlon; 

Not  porUnant 

7.7  Molar  Redo  (Reactant  to 

Product):  Data  not  availabla 
74  Roacthrtty  Oroup:  1 


t  WATER  poaunoN 

8.1  Aquattc  Toxidty: 

282  ppm/96  hr/mosqwto 
fiah/TIVltosh  watar 
100-330  ppm/48  hr/shr^/LC*«/satt 
watar 

64  Watarfowi  Tozldty:  Data  not  avatedo 
64  Biological  Oxygon  Demand  (BOO): 

64  Food  Chain  Concontrsdon  Potandab 


10.  HAZARD  ASSESSMENT  CODE 
(Soo  Hazard  Asaeaament  Handbook) 
A-P 


IL  HAZARD  CLASSinCATIONS 

11.1  Coda  of  Fedoral  Raguiadena: 

Corrosive  materid 

114  NAS  Hazard  Rating  for  Buie  Water 
Tranaportadon: 

Category  Rating 

Fire _ — -  -  0 

Health 

Vapor  tfritam...... _ 3 

Liquid  or  Solid  Irritam _ 3 

Poisoni - 2 

Watar  Pokition 

Human  Toxierty _ — -  2 

Aquabc  Toxicity _ 2 

Aesthetic  Effect _  2 

Reactivity 

Other  Chemicals _  3 

Watar _ 0 

SeH  Reaction _  0 

114  NFPA  Hazard  Claaamcadon: 

Category  Ctaesification 

Health  Hazard  (Blue) _  3 

Flammabrirty  (Red) . . . —  0 

Reactivity  (Yellow) - 0 


9.  SHIPPING  INFORMATION 

6,1  (Sradee  of  Purtty:  Food  procoaaing  or 

tochnicaf:  ir  Bo-27.9%.  20  Be41.5%. 
22*  Bw454%;  Reagorrt.  ACS.  and 
USP:  23*  80-37.1% 

64  Storage  Temperature;  Ambient 
94  Inert  Atmoephere:  No  requirement 
9.4  Vendng:Open 


12.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

12.1  Phyaleaf  State  at  irC  and  1  atm: 

Liquid 

124  Moleculm-  Weight  36.46 
124  Bolling  Point  at  i  atm: 

123*F  .  50.5-C  -  323.a*K 
124  Fraoilng  Point  Not  portinont 
124  Crtdeal  Tomporaturo;  Not  pertinent 
124  Crtdeal  Preaaure:  Not  portinont 
12J  SpocHte  Qravtty: 

1.19  at  20*C  (liqud) 

124  Liquid  Surfaeo  Tension:  Not  pertinent 
124  UquM  Water  Intorfadal  TenelOR: 

Not  pertirwnt 

12.10  Vapor  (Qas)  Spedfle  Qravfty: 

Not  pertinem 

12.11  Redo  of  Spedfle  Heats  of  Vapor  (Qas): 

Not  pertinent 

12.12  Latent  Heat  Of  Vaporfzadon; 

178  Btu/b  -  98.6  ecl/g  » 

4.13  X  10*  J/kg 

12.13  Hoot  of  Combustion;  Not  pertinent 

12.14  Heat  of  Oeoompoeltlon;  Not  pertinent 

12.15  Heat  of  Sokidon: -660  Btu/ib 

•  —460  cai/g  -  —20  X  10*  J/kg 
12.10  Hoot  Of  Pdymorlaatlorg  Not  pertinent 

1245  Heat  of  Fusion;  13.0  cai/g 

1246  Limiting  Valuo:  Data  not  available 

1247  ReM  Vapor  Preaaure:  8.0  psia 


*Phy*icaJ  properties  apply  to  37  % 
solution. 


JANUARY  19 


HCL 


HYDROCHLORIC  ACID 


I _ I 


12.17 

SATURATED  LIQUID  DENSITY 

12.18 

LIQUID  HEAT  CAPACITY 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 

12.20 

UQUID  VISCOSITY 

Temperature 

Pounds  per  cubic 

Temperature 

British  thermal  unit 

Temperature 

British  thermal 

Temperature 

(degrees  F) 

foot 

(degrees  F) 

per  pound-F 

(degrees  F) 

square  foot-F 

(degrees  F) 

40 

74,770 

35 

.417 

N 

N 

50 

74,599 

40 

.429 

0 

0 

60 

74.419 

45 

.441 

T 

T 

70 

74.250 

50 

,453 

80 

74.080 

55 

.465 

P 

P 

90 

73.900 

60 

.477 

E 

E 

100  1 

73.730 

65 

.489 

R 

R 

110 

73.559 

70 

•.501 

T 

T 

120 

73.381 

75 

.513 

1 

1 

80 

.525 

N 

N 

85 

.537 

E 

E 

90 

.548 

N 

N 

95 

.560 

T 

T 

100 

.572 

105 

.584 

110 

.596 

115 

.608 

120 

.620 

i 

12.21 

SOLUBILITY  IN  WATER 

12.22 

SATURATED  VAPOR  PRESSURE 

12.23 

SATURATED  VAPOR  DENSITY 

12.24 

IDEAL  GAS  HEAT  CAPACITY 

Temperature 

Pounds  per  100 

Temperature 

Pounds  per  square 

Temperature 

Pounds  per  cubic 

Temperature 

British  thermal  unit 

(degrees  F) 

pounds  of  water 

(degrees  F) 

inch 

(degrees  F) 

foot 

(degrees  F) 

per  pound-F 

M 

52 

1.844 

N 

N 

1 

54 

1.970 

0 

O 

S 

56 

2.104 

T 

T 

C 

58 

2.246 

1 

60 

2.396 

P 

P 

B 

62 

2.555 

E 

E 

L 

64 

2.723 

R 

R 

E 

66 

2.901 

T 

T 

68 

3.088 

I 

1 

70 

3.287 

N 

N 

72 

3.496 

E 

E 

74 

3.717 

N 

N 

76 

3.951 

T 

T 

78 

4.197 

80 

4.456 

82 

4.730 

84 

5.018 

86 

5.321 

88 

5.640 

90 

5.975 

92 

6.328 

94 

6.699 

96 

7.089 

98 

7.499 

100 

7.929 

102 

8.380 

C2CC5CISC  C  C2  CSCKS 


n-HEXANE 


Common  Synonyms 


Slop  docftai^s  if  posaMs.  Koap  poopio  oway. 

Shut  oH  ignmn  sourcss  and  can  fira  PapartmanL 
Stay  upmnd  ana  uaa  watar  spray  to  “Vnock  doMm'*  vapor. 
Iioiata  and  ramova  dacnarpod  matahaL 
Notify  focal  haomt  and  pollution  control  aqandaa. 


R>MMABLE 

Raahback  along  vapor  trail  may  occur. 

Vapor  may  aaploda  if  ignitod  in  an  andoaad  araa. 
Extinguah  with  dry  chamieai.  foam,  or  carbon  dioxida. 
Watar  may  ba  inaffactiva  on  fira.  * "“  * 

Coot  expo^  oontamars  with  watar. 


CALL  FOR  MEDICAL  AID. 

VAPOR 

Irntattng  to  noaa  araf  throat 

If  inhalad.  writ  cauaa  coughing  or  ddiinaas. 

Mova  to  frath  air. 

If  braathmg  naa  stoppad.  giva  artttaal  raapiratioa 
If  braathmg  «  difficult,  ^va  oxygan. 

UOUIO 

Imtating  to  skin  and  ayaa. 

If  awaUowad,  wii  causa  nauiaa  or  vomiting. 

Ramova  oontaminatad  dothing  and  shoaa. 

Ruin  aifactad  araas  with  pfsrny  of  watar. 

IF  IN  EVES,  hold  oyaMa  opsn  arxf  flush  planty  of  wai 
IF  SWALLOWED  and  victim  is  CONSaOUS.  hava  vidiin  C 

DO  NOT  INDUCE  VOMITING. 


Effact  of  tow  coocontrabooa  on  aquatic  iifa  is  unknowa 
WafAr  Fouling  to  thoralina. 

M^  ba  dangaroua  H  K  amara  water  intakaa. 

Pollution  Notify  local  haalth  and  wUdkfa  officials. 

Notrty  oparators  of  naarby  watar  kitakaa. 


L  RESPONSE  TO  DISCHARGE 
(Saa  Raaponsa  Mattiods  Handbook) 
laaua  warning-high  flarttmability 
Evacuata  araa 

Diaparaa  and  flush 


3.  CHEMICAL  DESIGNATIONS 

CO  CompatMMy  Haar  Paraffin 
Formula:  CHa(CHs)4CHa 
IMO/UN  Daaignatton:  3.1/1208 
DOT  ID  No:  1208 
CAS  RagMry  NOl:  110^4-3 


2.1  Catagofy.  f 
2.3  Oaaa:3 


4.  OBSERVABU  CHARACTERISTICS 

4.1  Wiyafcal  Stata  <aa  aNppaJ);  LkMd 

4.2  CokM:  Colortass 
4J  Odon  Lika  gaaoma 


1  HEALTH  HAZARDS 

Faraonal  Frotaetiva  Equipmant  Eya  protaction  (Kta  gaaolina). 

Symptema  Foaowkig  Expoaura:  INHALATION  eauaaa  irritatkm  of  raapkatory  Ith:!  cough,  rniU 
daprasaion.  cardiac  arrhythmias.  ASPIRATION  cauaaa  aawara  lung  irritation,  ooughmg,  pulmonary 
adama:  awitament  foUowad  by  daprasaion.  INGESTION  cauaaa  nauaaa.  vomiting,  swalfing  of 
ikxtomsn,  haadacha.  daprasaion. 

Traatmanl  of  Expooura;  Cal  a  doctor.  INHALATION:  maintain  laapirallon;  gNo  oxygan  if  nasdad. 
ASPIRATION:  snforco  bod  raai;  giva  oxygan  if  naadad.  INGESTION:  do  NOT  inikioa  vomiting. 
SKIN  on  EYES:  wipa  Off;  wash  akin  with  soap  and  watar;  wash  ayaa  with  oopioua  amounts  of 


&  RRE  HAZARDS 
•.1  Flash  Fomt  c.a 
8.2  FlammaMa  Umfta  m  AIr  1.2%-7.7% 
8J  Flra  Extinguishing  Aganta:  Foam,  dry 
chamicol.  carbon  dtodda 
%A  Fba  ExtmguMdng  Agents  Not  to  ba 
Uood:  Not  partmant 

•J  Spaelaf  Haxarda  of  CombutUon 
Frodiicta:  Not  parlinant 
M  Bahavlor  M  Flra:  Vaoora  may  axploda 

8.7  Ignitton  Tamparatura:  437T 

8.8  Elactrfeai  Haxard:  Class  I.  group  0 
8.8  Burning  Rata:  7.3  mm/min. 

8.10  Adiabatic  Flanw  Tamparatura: 

Data  not  availabla 

8.11  Stalehkimotrle  Air  to  Fual  Ratio: 

Data  not  availabla 

8.12  Flam#  Tamparatura:  Data  not  availabla 


7.  CHEMICAL  REACnvrTY 

7.1  Raacthrtty  With  WaiSR  No  raadion 

7.2  Raacthrlty  arlth  Common  Ikslarlala:  No 

raaction 

7J  Stability  During  Transport  Stabia 
7.4  Nautraltiing  Aganta  for  Adds  and 
Cauatica:  Not  partinant 
7J  Folyriiarfiaffoni'  Not  partinant 
7.8  IrMbHor  of  Polymartxatlofc 
Not  partinant 

7.7  Holar  Ratio  (Reactant  to 

Product):  Data  not  availabla 
7j8  Raacthrlty  Group:  31 


1  WATER  POaUTtON 
8.1  Aquatle  Toxldtyr  Data  not  availabia 
8^  Watarfowl  Toxidty:  Data  not  avaitablo 
8.3  Biological  Oxygin  Demand  (BOOk 
0%  (thaor.).  7  days 

84  Food  Chain  Concentration  Potonilak 


9.  SHIPPING  INFORMATION 

t.1  Qradoo  of  Purity:  Rosoarch  grads: 
technical  grads 

tL2  Storage  Tamparatura:  Ambiant 
tJ  Inart  Atmoaphara;  No  raquiramant 
9A  Vontbig:  Opan  (llama  arraatar)  or 


10.  HAZARD  ASSESSMENT  CODE 
(Saa  Haxard  Aaaaaamant  Handbook) 
A-T^J-V-W 


IL  HAZARD  CLASSinCATIONS 


11.2  NAS  Haxard  Rating  for  Bud:  Water 
TranapoitatlorK 

Category  Rating 

Firs. . 3 

Haalth 

Vapor  iwifin  0 

Liquid  or  Solid  tmtant - 0 

Poiaons - 1 

Watar  Pokjbon 

Human  Toxicity — - - 1 

Aquatic  Toxicity, .  . .  1 

Aasthatic  Effact  .  1 

Reactivity 

Other  Chamicais -  0 

Water--.-. -  0 

Saif  Raaction - 0 

114  NFPA  Hazard  Ctasaiflcatlon: 

Category  CtesalficatkMi 

Haalth  Hazard  (Siua) — - . -  1 

Flammability  (Rad) -  3 

Reactivity  (YaHow) — . — .  0 


IZ  PHYSICAL  AND  CHEMICAL  PROPERTIES 

2.1  Phyaleal  Stata  at  irC  and  1  ainc 
Uquid 

24  Molaculv  Weight  88.17 
24  Bornng  Point  at  1  atm 

155.7^  -  88.7^  -  341.rK 
24  Fraazing  Pome 

.219.3‘F  .  -139.6^  -  133.6'K 
24  Critical  Tamparatwae 

463.6*F  *  23*4^  -  507.4*K 
2.8  Critleal  Praaaurac 

438.8  paa  -  29-7  atm  -  3.01  MN/m* 
2.7  Spacffle  Gravity: 

0.659  at  20'C  (liQuid) 

24  Liquid  Surface  Tension: 

18.4  dynaa/cm  «  0.0184  N/m  at  20'C 
24  Liquid  Watar  Intarfadal  Tanaion: 

51.1  dynaa/cm  «  0.0511  N/m  at  20'C 

2.10  Vapor  (Qaa)  Spadfle  Gravity;  3.0 

2.11  Ratio  of  Specific  Heats  of  Vapor  (Gas): 

1.083 

X12  Latent  Hast  of  Vaporizatlort 
144  8tu/ib  -  80.0  cal/g  « 

3.35  X  10«  J/kg 

2.13  Hoot  of  Combusboit  ^19446  Btu/lb  - 

>10,692  cat/g  *  —447.65  X  10*  J/kg 

2.14  Host  of  Dacompoaltioft  Not  parlinant 

3.15  Heat  of  SokftkMC  Not  pertinent 

^16  Heal  of  Polymeilzatlon:  Not  pertinent 
445  Heat  pf  Fualpn:  3847  cat/g 
248  Umfting  Value:  Data  not  available 
247  Raid  Vapor  PreaeuTK  5.0  paia 


Threshold  UmR  Vama:  50  ppm 
Short  Term  Inhaletlon  Umita:  500  ppm  for  30  mia 
ToxIcKy  by  mgaatlon:  Vary  alight 
Lata  Toxidty;  Nona 

Vapor  (Gas)  Irritant  CharactariattCK  Vapors  are  noninititing  to  the  ayaa  o 
UquM  or  SoHd  Irritant  Characteristics:  No  appradada  hazard.  Practicaify 
9  Odor  ThrsahoW:  Data  not  availabla 
t  IDUfVdua:  5.000  ppm 


handaaa  to  the  akin. 
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HXA 


n-HEXANE 


I _ I 


SATURATED  L 

12.17 

IQUID  DENSITY 

12.18 

UQUID  HEAT  CAPACITY 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 

12.20 

UQUID  VISCOSITY 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

Temperature 
(degrees  F) 

Centipoise 

35 

42.220 

0 

.502 

—5 

.933 

35 

.334 

40 

42.060 

10 

.508 

0 

.927 

40 

.330 

45 

41.890 

20 

.513 

5 

.921 

45 

.327 

50 

41.730 

30 

.519 

10 

.914 

50 

.324 

55 

41.570 

40 

.524 

15 

.908 

55 

.321 

60 

41.400 

50 

.530 

20 

.902 

60 

.318 

65 

41.240 

60 

.535 

25 

.895 

65 

.315 

70 

41.070 

70 

.  •  .541 

30 

.889 

70 

.312 

75 

40.910 

80 

.547 

35 

.883 

75 

.309 

80 

40.740 

90 

.552 

40 

.876 

80 

.306 

85 

40.580 

100 

.558 

45 

.870 

85 

.304 

90 

40.410 

110 

.563 

50 

.863 

90 

.301 

95 

40.250 

120 

.569 

55 

.857 

95 

.298 

100 

40.080 

130 

.574 

60 

.851 

100 

.296 

105 

39.920 

140 

.580 

65 

.844 

105 

.294 

110 

39.750 

150 

.585 

70 

.838 

110 

^  .291 

115 

39.590 

75 

.832 

115 

.289 

120 

39.420 

80 

.825 

120 

.287 

125 

39.260 

85 

.819 

125 

.285 

130 

39.090 

90 

.813 

130 

.282 

135 

38.930 

95 

.806 

135 

.280 

140 

38.760 

100 

.800 

140 

.278 

145 

38.600 

105 

.794 

145 

.276 

110 

.787 

115 

.781 

1 

SOLUBIUTY 

2.21 

IN  WATER 

12.22 

SATURATED  VAPOR  PRESSURE 

12.23 

SATURATED  VAPOR  DENSITY 

12.24 

IDEAL  GAS  HEAT  CAPACITY 

Temperature 

Pounds  per  100 

Temperature 

Pounds  per  square 

Temperature 

Pounds  per  cubic 

Temperature 

British  thermal  unit 

(degrees  F) 

pounds  of  water 

(degrees  F) 

inch 

(degrees  F) 

foot 

(degrees  F) 

per  pound-F 

I 

0 

.312 

0 

.00545 

0 

.350 

N 

10 

.439 

10 

.00750 

25 

.365 

S 

20 

.607 

20 

.01016 

50 

.381 

O 

30 

.827 

30 

.01355 

75 

.396 

L 

40 

1.108 

40 

.01781 

100 

.411 

U 

50 

1.466 

50 

.02308 

125 

.426 

B 

60 

1.913 

60 

.02955 

150 

.440 

L 

70 

2.467 

70 

.03740 

175 

.455 

E 

80 

3.147 

80 

.04681 

200 

.469 

90 

3.971 

90 

.05799 

225 

.484 

100 

4.962 

100 

.07116 

250 

.498 

110 

6.143 

110 

-08656 

275 

.512 

120 

7.539 

120 

.10440 

300 

.526 

130 

9.177 

130 

.12490 

325 

.539 

140 

11.090 

140 

.14840 

350 

.553 

150 

13.300 

150 

.17510 

375 

.566 

160 

15.840 

160 

.20520 

400 

.579 

170 

18.740 

170 

.23890 

425 

.592 

180 

22.050 

180 

.27670 

450 

I  .605 

190 

25.780 

190 

.31860 

475 

.618  . 

200 

29.990 

200 

.36490 

500 

.630 

210 

34.700 

210 

.41600 

525 

.642 

550 

.655 

575 

.667 

600 

.678 

SULFURIC  ACID 


SFA 


CoriNnon  Synonyms 

Oily  liquid  Coiorlaas  Ododais 

Oiof  vitrioi 

Banary  add 

Partiiczor  add 

Chambar  add 

Sinks  and  mixas  violantly  with  watar.  Irritating  mist  is  producad. 

AVOID  contact  with  UQUIO.  Kmp  p«op4«  away. 

Wmt  go99i«s.  saif-contamad  braatfung  apparaiua.  and  njbbar  ovarciocnino. 

Stop  daoiarga  if  Doti4)<a. 

ladata  and  ramova  diacnargad  matanaL 

Notify  locai  naattti  and  poUutKXi  control  aganoar 


1 _ 1 

Fire 

Not  ffammabla. 

May  causa  fira  on  contact  with  combustiblaa. 

Rammabia  gas  may  ba  producad  on  contact  with  mataia. 

POISONOUS  GAS  MAY  BE  PRODUCED  IN  FIRE  * 

Wear  goggias.  saif-containad  braatnmq  aooaratua,  and  njbbar  ovardothing. 

DO  NOT  USE  WATER  ON  ADnMCENT  FIRES. 

Extmgutsh  with  dry  chamcal  or  cariion  dionda. 

Exposure 

CAU  FOR  MEDICAU  AID. 

MIST 

imtating  to  ayaa.  noaa  and  throat 

If  inhaiad,  wd  causa  coughing,  dfficuft  braathing.  or  loss  of 
conadousnass. 

Movs  to  frasn  s». 

IF  IN  EYES,  hold  ayatids  ooan  and  fluah  with  pianty  of  watar. 

If  breathing  has  stoopad,  gwa  anrfiaai  raspvation. 

If  braathmg  ta  difficult,  giva  oxygen. 

UQUIO 

WiM  bum  skin  and  ayas. 

Harmhi  if  awaHowad. 

Ramova  contammatad  dottxng  and  shoaa. 

FKoh  atfectsd  araaa  with  pianty  of  watar. 

IF  IN  EYES,  hold  ayaiida  open  and  flush  with  pianty  of  water. 

IF  SWALLOWED  and  victim  la  CONSCIOUS,  hava  victim  drink  watar 

DO  NOT  INDUCE  VOMITING. 

Water 

Pollution 

HARMFUL  TO  AQUATIC  UFE  IN  VERY  LOW  CONCENTRATIONS. 

May  ba  dangaroua  if  it  antars  watar  iniakaa. 

Nowy  iocat  haaith  and  wikiMa  offiaala. 

Notify  oparaiora  of  naarby  watar  tmaksa. 

L  RESPONSE  TO  DISCHARGE 

(Saa  Roaponoa  Mathoda  Handbook) 

laaua  waming-c  orroPva 

Raatrtct  accaaa 

Oiaparaa  and  flush  wHh  care 

1  msa 

2.1  Catagpry:  Conoaiva 

23  OaaatS 

1  CHEMICAL  DESIGNATIONS 

3L1  CO  CompadbHtty  Oaoa;  Sulfuric  add 

X2  Formula!  HaS04 

5J  IMO/UN  Daaignabon;  8.0/1830 

X4  DOT  10  No:  1830 

S3  CAS  Ragloby  Noj  7064-03-9 

4.  DBSERVABLE  CHARACTERISHCS 

4.1  Fhyaleai  Slata  (as  ahlppad);  Liquid 

43  Cotor:  Coloriaaa  (pure)  to  dark  brown 

43  OdoR  Odortasa  uniaas  hoc  than  choking 

1  &  HEALTH  HAZARDS  I 

S.1  yaraonal  Protaeflva  Equlpmanfe  Safaty  ahowar  ayawaaft  fountain;  Mtfaty  gogglaa;  faea  afMld; 
approwad  raapntor  (aaH-containad  or  air-Hna):  rubbar  safaty  aftoaa;  rubbar  apron. 

U  Symptoma  FoMowtng  Expaaura:  inhalation  of  vapor  front  hot.  oonoantratad  add  may  infua 
lunga.  SwaMovimg  may  causa  aavara  injury  or  daath.  Contact  with  akin  or  ayaa  cauaas  aavara 
buma. 

SJ  TToabnant  of  Expoaurae  Cal  a  doctor.  INHALATION:  Obaarva  viedm  for  daiayod  pulmonary 

raaebon.  INGESTION:  Hava  victim  drink  watar  if  poaaibia;  do  NOT  induca  vomiting.  EYES  AND 
SKIN;  Wash  with  larga  amounta  of  water  for  at  laaat  15  min.:  do  not  usa  oiia  or  oinimanu  in 
ayaa;  traat  akin  bums. 

M  ThraahoM  Umtt  Vaiua:  1  mg/m> 

SA  Short  Tarm  Inhaiadon  Umtta:  10  mg/m*  for  5  min.;  5  mg/m*  for  10  min.;  2  mg/m*  tor  30  mia: 

1  mg/m*  for  60  min. 

U  ToateWy  by  Ingaadon;  No  affaeta  axcapt  thosa  aacondary  to  Oaaua  dwnaga. 

f.7  Lota  Toxicity;  Nona 

U  Vapor  (Gao)  Irritant  Charactsrtstlea;  Vapors  from  hot  add  (77«se%)  eauaa  modarato  initation  of 
ayaa  and  raapiratory  systam.  Effact  is  tamporary. 

U  UquM  or  SoMd  imtant  Charactortatica;  77-98%  add  eauaaa  aavara  aaeond-  wtd  tNrd'Hlagraa 
buma  of  akin  on  short  contact  and  iavary  iniuhouato  thaayaa. 

5.10  Odor  Thraahofd;  Graatar  than  1  mg/m* 

5.11  lOLHVabia:  80  mg/m* 


S.  nRE  HAZARDS 

1(L  HAZARD  ASSESSMENT  CODE 

8.1  Flash  Point  Not  flammabla 

(Sea  Hazard  Asaaaanwnt  Handbook) 

83  Flammabia  Umita  In  Air  Not  flammabla 

A-P-0 

83  FIra  Extinguishing  Aganta;  Not  partinant 

8.4  Fira  Extinguishing  Agents  Not  to  ba 

Used;  Watar  used  on  edjacant  fires 

should  ba  carefully  handed. 

IL  HAZARD  CLASSIFICATIONS 

63  Special  Haxarda  of  Combustion 

Froducta:  Not  partinant 

11.1  Coda  of  Fadoraf  Raguladona: 

83  Behavior  In  Hra:  Not  flammabla 

Corrosiva  material 

8.7  Ignitlen  Tamparattira;  Not  flammabla 

113  NAS  Hazard  Rating  for  Bulk  Water 

63  Elactrleal  Hazard:  Nona 

Tranaportaborx 

6.9  Burning  Rata:  Not  flammabla 

Category  Rating 

8.10  Adlabatte  Flame  Tamparature: 

Fira _  _  _  «  0 

Data  not  availabie 

Haaith 

6.11  Stolcniomatric  Air  to  Fuel  Ratio: 

Vapor  Irritant _  ....  2 

Data  not  available 

Liquid  or  Solid  Irritam —  .  4 

6.12  Flam#  Tamparatura;  Data  not  avaiiabla 

Poisons -  ..  2 

Water  Pokition  . 

Human  Toxicity . 2 

Aquatic  Toxioty _  ...  3 

Aamhatic  Effact - 2 

7.  CHEMICAL  REACTIVITY 

Reactivity 

7.1  Roacdvtty  With  Watan  Reacts  violantfy 

Other  ChafTTteais _ _  4 

with  evolution  of  hast  Spaltaring 

Sad  Reaction _ ...» -  0 

113  NFPA  Hazard  Ctaasmcatlon: 

73  Rasctlvtty  wHh  Common  Matartela: 

Category  Ctaaaincadon 

Extrainaty  hazardous  in  contact  with 

Haaith  Hazard  (Blue)...  ..  .  3 

many  matanais.  pariicuiarty  mataia  and 

Flammability  (Rad).  .  0 

combustiblas.  Dilute  add  raacta  with 

most  metals,  relassing  hydrogen  which 

can  form  axplosiva  mbeturas  with  air  in 

confirtad  spaces. 

73  Stability  During  Transport  StatHa 

7.4  Neutraitzing  Agents  for  Adda  and 

Causttea;  Dilute  with  water,  then 

nautralse  with  lime.  Bmastona.  or  soda 

ash. 

11  PHYSICAL  AND  CHEMICAL  PROPERTIES 

73  Polymarization:  Not  pertinent 

12.1  Physical  State  at  19*C  and  1  atiti: 

73  inhibitor  of  Polymerization: 

Liquid 

Not  partmafTt 

123  Mdacutar  Weight  98.08 

123  Bolling  Point  at  1  atm: 

844*F  -  340*C  -  813*K 

(ConlinuKf) 

11L4  rfMliny  r^mfc  noi  pvnpWTi 

123  CrWcal  Tamparatura:  Not  partinant 

1  WATER  PDaUTIDN 

12.6  Crtllcai  Prsaawac  Not  partinant 

5.1  Aquatic  Toxldty: 

12.7  Spodflc  Gravity; 

24.5  ppm/24  hr/biuegill/lethal/fiaah 

1.84  at  20*C  (liquid) 

watar 

12.5  Uquld  Surface  Tsnsfon;  Not  partinem 

42.5  ppm/48  hr/prawn/LC«o/aalt  watar 

123  Uquld  Watar  Intarfadal  TanslOR: 

53  Wstarfowi  Toxldty:  Data  not  avaiiabla 

Not  partinant 

•3  Blologicai  Oxygen  Demand  (BOO); 

12.10  Vapor  (Oaa)  Spodflc  (Sravlty: 

Nona 

Not  partinant 

5.4  Food  Chain  Concentration  Potontlafc 

12.11  Ratio  Of  Spacffie  Heats  Of  Vapor  (Gas): 

Nona 

Not  partnam 

12.12  Latent  Haat  of  Vaporization: 

Not  partinant 

12.13  Host  of  Combusdorc  Not  partinant 

12.14  Hoat  of  DacompoaMon:  Not  partinant 

12.15  Hast  of  SokJtlen:  ^18.0  Btu/ib 

»  —2323  cal/g  -  —9.715  X  10*  J/kg 

12.16  Haat  of  PolymartzBtlorc  Not  pertinent  . 

1235  Haat  of  Fuelorc  Data  not  available 

9.  SHIPPING  INPORMATIDN 

1238  Limiting  Value:  Data  not  availabie 

1237  Raid  Vapor  Preaaure;  Low 

9.1  Onulaa  of  Purity;  CP;  USP;  Technical,  at 

33%  to  98%  (50*  Ba  to  86*  Ba). 

93  Storage  Tamparatura;  Ambient 

*  Physical  propartiaa  apply  to 

93  inert  Atmoaphara:  No  raquiramam 

ooncamratad  (98%)  add 

9.4  VanOn^Opan 

uniaaa  otherwise  stated.  Moradfluta 

add  is  more  watar-Iika. 

7.  CHEMICAL  REACTIVITY  (Continuad) 


7.7  Molar  Ratio  (Reactant  to  Product):  Oau  not  avaiiabia 
7A  Raacthrtty  Group:  2 


JUNE  199; 


SULFURIC  ACID 


12.17 

SATURATED  UQUID  DENSITY 


12,18 

LIQUID  HEAT  CAPACITY 


12.19 

UQUID  THERMAL  CONDUCTIVITY 


12,20 

UQUID  VISCOSITY 


Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

35 

115.400 

35 

.330 

40 

115.200 

40 

.331 

45 

115.000 

45 

.331 

50 

114.900 

.  50 

.332 

55 

114.700 

55 

.333 

60 

114.500 

60 

.333 

65 

114.299 

65 

»  ^334 

70 

114.200 

70 

.334 

75 

114.000 

75 

.335 

80 

113.799 

80 

.335 

85 

113.599 

85 

.336 

90 

113.500 

90 

.336 

95 

113.299 

95 

.337 

100 

113.099 

100 

.338 

105 

112.900 

105 

.338 

110 

112.799 

110 

.339 

115 

112.599 

115 

.339 

120 

112.400 

120 

.340 

Temperature 
(degrees  F) 


British  thermal 
unit-inch  per  hour- 
square  foot-F 


Temperature 
(degrees  F) 


12,21 

SOLUBILITY  IN  WATER 


Temperature 
(degrees  F) 


Pounds  per  100 
pounds  of  water 


12,22 

SATURATED  VAPOR  PRESSURE 

^Z2Z 

SATURATED  VAPOR  DENSITY 

Temperature 
(degrees  F) 

Pounds  per 
square  inch 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

12,24 

IDEAL  GAS  HEAT  CAPACITY 


Temperature 
(degrees  F) 


British  thermal  unit 
per  pound-F 


METHYL  ALCOHOL 


MAL 


Wattfy  liquid  CotodMs  Aloohoi  odor 


Floats  and  mixaa  witti  walar.  Flammabla,  inttaiing  vapor  is  producad. 


Stop  diacnarga  if  posabta.  Kaap  paoota  away. 

St«A  off  ignitMn  souroaa  and  call  fira  dapartmant 
Stay  upwi^  and  usa  watar  spray  to  '*knocK  down"  vapor. 
Avoal  contact  with  tiquid  and  vapor, 
laotata  and  nmova  otscnafqad  matanai. 

Notify  local  haann  and  pottutlon  control  aganoaa. 


Wood  aloohoi 
Wood  spint 
Pyroxylic  spirit 
Coloniol  SQitn 
Columbian  spirii 


FLAMMABLE. 


Rre 


Vapor  may  expioda  if  Ignitad  in  an  andosad  araa. 

FlashOacfc  along  vapor  trai  may  oooa. 

Extinguish  with  dry  chamtcal,  aloohoi  foam,  or  caroon  dioxida. 
Watar  may  ba  malfactiva  on  fira. 

Cool  axpoaad  contamars  with  watar. 


CALL  FOn  MEDICAL  AUX 


VAPOR 

Irritating  to  ayaa,  noaa  and  throat 

It  inhalad,  wW  causa  dirdnaas,  haadacha.  dWcult  braathing. 

or  loas  of  conadoiMnaaa. 

Mova  to  fraah  air. 

If  braathing  has  stoppad,  gwa  artifldal  raapiration. 

II  braatning  is  difficttfL  g>va  oxygan. 


Exposure 


UOUID 

POISONOUS  IP  SWALLOWEa 
Irritating  to  aldn  and  ayaa. 

Ramova  corttamnatad  clothing  and  ahoaaL 
Fhish  alfactad  araas  with  pianiy  of  — *“ 


IF  IN  EYES,  hold  oyaMs  ooan  and  flush  with  planty  of  watar. 

IF  SWALLOWED  and  viciim  is  CONSCIOUS,  hava  victim  dnnk  watar 
or  milk  and  hava  victim  mduca  vomiting. 
iP  SWALLOWED  and  victim  ta  UNCONSOOUS  OR  HAVING  CON¬ 
VULSION^  do  nothmg  axoapt  kaap  victim  warm. 


Water 


Dangarous  to  aquatic  Ufa  in  high  oonoantratiei 
May  ba  dangarous  if  it  antari  watar  intakaa. 


Pollution 


Notify 


L  RESPONSE  TO  DISCIURGE 


2.  Lua 


(Saa  Raaponaa  Mathoda  Handbook)  2.1 

laaua  wwning^iigh  flammability  241 

Raatrict  accaaa 

Evacuata  araa 

ONparaa  and  fluah 


t  CHEMICAL  DESIGNATIONS 


CataQoryt  Flammabla  Iquid 

aaaa:3 


4.  OBSERVABLE  CHARACTERISTICS 


3.1  CO  CompattbWty  Ctaaa:  Alcohol,  glycoi 

3L2  Formula:  CHiOH 

34  IMO/UN  Daaignatlon:  34/1230 

XA  DOT  ID  Noj  1230 

3LS  CAS  RagMry  Noj  S7-56-1 


4.1  Ptryalcal  Slata  (as  aMppad):  liquid 
44  Color  Colorlaas 

44  Odor  Faint  alcohol;  liia  athyt  aloohob 
faintly  wroat;  characttnatic  pungant 


1  HEALTH  HAZARDS 

Swi  Paraonal  ^ofacdva  Equipmants  Approved  canistar  mask  for  lU^  vapor  conoantrationa.  aalaty 
gogglaa;  rubber  giovaa. 

S4  Symptoim  Fodowing  Expoaura:  Exposure  to  axoaaalva  vapor  eauaas  aya  inftaflort  head- ache, 
fatigue  and  drowainaaa.  Mgh  oonoantrations  can  produca  central  nervous  system  dapraaaion 
and  optic  narva  damage.  50.000  ppm  will  probably  cauaa  daath  in  1  to  2  tvs.  Can  ba  afaaoitead 
tvough  akin.  Swallowing  may  causa  daath  or  aya  damage. 

14  Treatment  ol  Espoaurat  Ramova  victim  from  axpoajra  and  apply  artifical  raapimtton  if  braathing 
haa  caaati  INGESTION:  induce  vomiting,  than  giva  2  taatpoona  of  baking  aoda  in  giaaa  of 
wolar  cal  a  physician.  SKIN  OR  EYES:  fluah  with  watar  for  IS  mia 
M  Tivaahold  LMt  Valite:  200  ppm 
U  Short  Term  Inhalaflon  UmHa:  260  mg/m*  for  60  min. 

94  Toxlefty  by  loqaatton;  Grade  1;  L0««  «■  5  to  15  g/kg  (raQ 

%J  Lata  ToUefty:  Nona 

•4  Vapor  (Oaa)  Inttant  Charaetariatlea:  Vapors  ewaa  a  tight  smarting  of  ttw  ayaa  or  raapiratory 
aystam  if  prasant  in  high  concentrations.  Ths  sffact  ia  temporary, 
fct  Liquid  or  SoM  bittant  Charactarlstica:  Minimum  hazard.  If  tpiUad  on  dotNng  and  alowsd  to 
remain,  may  cauaa  smarting  and  raddaning  of  the  akin. 

SL10  Odor  Thraafiol±  100  ppm 
Lit  lOUIValua:  25.000  ppm 


MAL 


METHYL  ALCOHOL 


I _ I _ ^ _ I 


12.17 

12.18 

12.19 

12.20 

SATURATED  UQUID  DENSITY 

UQUID  HEAT  CAPACITY 

UQUID  THERMAL  CONDUCTIVITY 

LIQUID  VISCOSITY 

Temperature 

Pounds  per  cubic 

Temperature 

British  thermal  unit 

Temperature 

British  thermal 
unit-inch  per  hour- 
square  foot-F  i 

Temperature 

Centipolse 

(degrees  F) 

foot 

(degrees  F) 

per  pound-F 

(degrees  F) 

(degrees  F) 

15 

60 

.576 

65 

1.389 

N 

20 

70 

.593 

70 

1.384 

0 

25 

50.790 

80 

.611 

75 

1.379 

T 

30 

50.630 

90 

.629 

80 

1.374 

35 

50.470 

100 

.647 

85 

1.369 

P 

40 

50.310 

110 

.665 

90 

1.364 

E 

45 

50.150 

120 

».682 

95 

1.360 

R 

50 

49.990 

130 

.700 

100 

1.355 

T 

55 

49.830 

140 

.718 

105 

1.350 

1 

60 

49.670 

110 

1.345 

N 

65 

49.510 

115 

1.340 

E 

70 

49.350 

120 

1.335 

N 

75 

49.190 

125 

1,330 

T 

80 

49.030 

130 

1.325 

85 

48.870 

90 

48.710 

95 

48.550 

1 

100 

48.390 

12.21 

SOLUBILITY  IN  WATER 

12.22 

SATURATED  VAPOR  PRESSURE 

12.23 

SATURATED  VAPOR  DENSITY 

12J24 

IDEAL  GAS  HEAT  CAPACITY 

Temperature 
(degrees  F) 

Pounds  per  100 
pounds  of  water 

Temperature 
(degrees  F) 

Pounds  per  square 
inch 

Temperature 
(degrees  F) 

Pounds  per  cubic 
foot 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

t:s£:c  c  e  !! 


Common  Synonym* 


CokxiMs  to  light 


ixM  with  water.  Harmful  vapor  is  produced. 


&  FIRE  HAZARDS 

•.1  Flaah  Potet  Not  ftammabl# 

narirnioWa  Umita  In  Ale  Not  flamrnabi# 
64  Rr#  Ejrtingolahing  Agantc  Usa  water  on 


10.  HAZARD  ASSESSMENT  CODE 
(See  Hazard  Aaaeeament  Handbook) 
A-P 


avoid  contact  with  UOUIO  and  vapor.  Keep  people  away. 
Wew  eheiTHcai  protaettve  surt  with  aatf-contamad  braaitwig  apparatus. 
Slop  discharge  rt  possrbte. 
laoiat*  and  remove  odcharged  matoriai. 

Not^  local  health  and  poduton  control  agencies. 


Not  flammable. 

May  cause  fire  on  contact  with  combustibles. 

Rammabie  gas  may  be  formed  on  contact  widi  metals. 

Poisonou*  gases  are  produced  when  heated. 

Wear  chenscai  protective  surt  with  sed-oontamed  breathing  apparatus. 
Cool  exposed  contamers  with  water. 


CALL  FOR  MEDICAL  AID. 

VAPOR 

^•U  bum  eye*,  nose  and  throat 

If  irmalad.  will  cause  difficult  breathing  or  loss  of  oonsdousness. 
Move  to  fresh  air. 

If  breaihmg  has  stopped,  gnre  artificial  reapiration. 

If  breathing  is  difficuiL  give  oxygert 

UOUIO 

Will  bum  skin  snd  eyes. 

Hsrmful  if  swallowed. 

Remove  contaminated  clothing  and  shoaa. 

Flush  aifectad  areas  with  plenty  of  water. 

IF  IN  EYES,  hold  eyekda  open  and  flush  with  planty  of  watar. 

IF  swallowed  and  victim  is  CONSaOUS,  have  victim  drink  water 

DO  NOT  INDUCE  VOMITING. 


HARMFUL  TO  AQUATIC  UFE  IN  VERY  LOW  CONCENTRATlONa 
May  be  dangeroua  if  it  enters  water  intakes. 

Notify  locsi  health  and  wiWMa  officiaia. 

Notify  oparators  of  neervy  watar  mtaksa. 


64  Fire  Exttngulahing  Agants  Mot  to  be 
Ueeefc  Not  pertinent 

64  Spedel  Hazarde  of  Combuedon 

producta:  May  ghre  off  pomsnoua  oxidas 
of  nitrogan  and  acid  fumes  when  heated 
in  fires. 

6.6  Behavior  in  Fire;  Oecompoeee  and  gives 

off  poisonous  oxides  of  nitrogen. 

6.7  Ignitfon  Temperature:  Not  ftsmmsble 

64  ElectrteM  Hazwd;  Not  pertinent 

6.6  Bumlno  Rate:  Not  pertinent 

6.10  Adlabatle  Flame  Temperature; 

Data  not  available 


7.  CHEMICAL  REACTIVITY 

7.1  Reecdvfty  WKh  Watar  May  heat  up  on 
mixing,  but  explosion  or  formation  of 
steam  unkkely. 

74  Reeetivtty  with  Common  MatarlaiK  Very 
corrosive  to  wood,  paper,  doth  and 
most  metals.  Toxie  rad  oxidet  of 
nitrogen  are  formed. 

74  StabWty  During  Transport  Whan  heated 
may  give  off  toxic  red  oxidea  of 
nitrogen. 

7.4  Neutralizing  Agents  for  Adda  and 
Cauabca:  Fhjsh  with  watar 
74  Pofymartzation:  Not  pertinant 

7.6  Inhibitor  of  Potymertzatioft: 

Not  pertinem 

7.7  Molar  Ratio  (Reactant  to 

Product):  Data  not  availablo 
74  Reacttvtty  Group:  3 


11.1 

IL  HAZARD  CLASSinCATIONS 

Code  of  Federal  Regulations; 

114 

Oxidizer 

NAS  Hazard  Rating  for  Bdk  Water 

Tranaportation; 

Category  Rating 

Kr,  . . . . 

0 

Health 

Vapor  Irritant.. . — . 

3 

Liquid  or  Solid  Irritant - 

4 

3 

Watar  Pokrtion 

Hunan  Toxicity - 

3 

Aquatic  Toxicity — 

3 

Aesthetic  Effect - 

2 

Reactivity 

Other  ChemicaJs - — 

4 

0 

Self  Reaction - 

0 

114 

NPPA  Hazard  Claaameatton: 

Catagory  CtaasWcatlon  1 

Health  Hazard  (Blue).  ... 

3 

FlanunabiMy  (Rad) 

0 

Reactivity  (Yellow). 

0 

oxy 

Water 

Pollution 


12.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

12.1  Phyalcal  State  at  irC  and  1  atne 
Liquid 

124  Molecular  Weight  Not  pertinent 
124  Bolling  Point  at  1  atne 

19^0*F  •  884*C  «  362.  rK 


L  RESPONSE  TD  DISCHARGE 
laa  Raaponea  Methods  Handbook 
laaua  warrsog-oorroeive 
Restrict  access 
Evacuata  area 
Disperse  and  flush 


1  CHEMICAL  DESIGNATIONS 
CQ  Competibliny  Ctaas:  Nitric  add 
Formuta:  HNO>-HtO 
IMO/UN  Designation;  B.0/2031 
DOT  ID  No.;  2031 
CAS  Registry  NOJ  76e7-37-2 


2.1  Category:  Oxidizar;  Corrosive 
24  CteaKSSe 


4.  OBSERVABU  CHARACTERISTICS 

4.1  Physical  State  (as  shipped):  Liquid 
44  Color  CokKiess 
44  Odor  Acrid:  sweei  to  acrid 


1  WATER  POLLUTION 

1.1  Aquado  Toxidty: 

72  ppm/96  hr/mosquito  fish/TlVh*>h 
water 

330*1000  pom/46  hr/codde/LCio/sall 
water 

•4  Waterfowl  Toxidty;  Data  not  avaliable 
•4  Blologicai  Oxygon  Demand  (BOO): 

Nona 

6.4  Pood  Chain  Coiteentratlon  Potantiafc 


&  HEALTH  HAZARDS 

Peraond  Protaettve  Equlpmant  Air  mask;  njbber  add  suL  hood,  boots  and  glovet;  chemical 
goggles;  safely  snowar  and  eye  bath. 

Symptoms  Following  Exposure;  Vapors  imttte  eyes  and  respiratory  tract  lung  iniury  may  not 
baooma  apparam  for  savaral  hours  following  exposure.  Liquid  may  cause  severe  bums  to  eyes 
and  skin. 

Treatment  of  Expoaure:  INHALATION:  remove  to  fresh  air.  administsr  artifidai  reapiration  if 
requasd.  INGESTION:  drink  Iwge  volumes  of  watar  do  NOT  indues  vomiting.  SKIN  OR  EYES: 
flush  with  watar  for  at  tsast  15  min. 

Threshold  Limit  Vakia;  2  ppm 
Short  Tarm  Inhalation  Umlta:  15  ppm  for  5  min. 

Toxidty  by  Ingestion:  Grade  3;  LD»o  -  50  to  5(X)  mg/kg 
Late  Toxidty:  Nona 

S4  Vapor  (Qaa)  initant  Characteristics;  58-68%;  Vapor  it  modarataly  irritating  such  that  personnal 
wiH  not  usually  tolerate  moderate  or  high  vapor  concentrations.  95%;  Vspors  cause  severe 
tTitation  of  eye  and  throat  and  can  cause  eye  and  lung  sijury.  Thay  cannot  be  tolerated  even  at 
low  concentrations. 

S4  UquM  or  Solid  Irritant  Chersctsflstiee:  Sevsrs  skin  initant  Causes  second  and  thinl<degroo 
buna  on  short  contact  and  is  very  injghouito  lha  eyes. 

5.10  Odor  ThreahoW:  Data  not  avatobla 

5.11  IDLH  Value:  100  ppm 


9.  SHIPPING  INFORMATION 

6.1  Qredes  of  Purity;  Varioua  grades:  52-96% 
64  Storage  Tempfture:  Ambiant 
94  Inert  Atmoephere:  No  requirement 
6.4  Variting;  Open  or  praaaure^vacuum 


-:S0*F  -  — *5.8*C  -  227.6*K 
Critical  Temperature:  Not  pertinent 
Critical  Prasaure:  Not  pertinant 
Specttle  Gravity; 

1.46  at  20‘C  (IkMd) 

Liquid  Surface  Tandere  Not  pertinuit 
Liquid  Water  Interfedal  Tanalon: 

Not  pertinent 

Vapor  (Oes)  SpedSe  Gravity: 

Not  pertinent 

Retie  of  Spedfle  Heats  of  Vapor  (Oes): 
(SSL)  1448 

Lstsnt  Heat  of  Vaporization: 

214  Btu/lb  «  ll9cal/g  « 

4.98  X  10*  J/kg 

Heat  Of  Combuatierc  Not  pertinent 
Heat  of  Decompositiorc  Not  pertinent 
Heat  of  Sokitiorc  ~205  Btu/b 

1  —114  cd/g  -  —4.78  X  10»  J/kg 
Heel  of  Pofymerizattorc  Not  pertinent 
Heat  of  Fusion;  Data  not  available 
UmMng  Value:  Data  not  available 
Reid  Vapor  Pressure;  1.9  piia 


6.  nRE  HAZARDS  (Continued) 

6.11  Stoichiometric  Air  to  Fuel  Rstte:  Data  not  available 

6.12  Flame  Temperature:  Data  not  avaiiabia 


JANUARY  1991 


12.17 

SATURATED  LIQUID  DENSITY 


12.18 

UQUID  HEAT  CAPACITY 


12.19 

LIQUID  THERMAL  CONDUCTIVITY 


12.20 

UQUID  VISCOSITY 


Temperature 
(degrees  F) 


British  thermal  unit 
per  pound-F 


.470 

.471 

.472 

.472 

.473 

.473 

.474 

.474 

_ 475 

.475 

.476 

.477 

.477 

.478 

.478 

.479 

.479 

.480 

.480 

.481 

.482 

.482 

.483 

.483 

.484 

.484 


Temperature 
(degrees  F) 


British  thermal 
unit-inch  per  hour- 
square  foot-F 


Temperature 
(degrees  F) 


Centipoise 


12.21 

SOLUBILITY  IN  WATER 


Temperature 
(degrees  F) 


Pounds  per  100 
pounds  of  water 


12.22 

- : 

12.23  1 

1  SATURATED  VAPOR  PRESSURE 

SATURATED  VAPOR  DENSITY 

Temperature 

Pounds  per  square 

Temperature 

Pounds  per  cubic 

(degrees  F) 

inch 

(degrees  F) 

foot 

80 

1.291 

80 

.01404 

85 

1.489 

85 

.01605 

90 

1.713 

90 

.01829 

95 

1.964 

95 

,02078 

100 

2.246 

100 

.02355 

105 

2.560 

105 

.02662 

110 

2.912 

110 

.03000 

115 

3.303 

115 

.03374 

120 

3.737 

120 

.03784 

125 

4.218 

125 

.04235 

130 

4.750 

130 

.04728 

135 

5.336 

135 

.05267 

140 

5.981 

140 

.05855 

145 

6.690 

145 

.06494 

150 

7.467 

150 

.07189 

155 

8.317 

155 

.07943 

160 

9.246 

160 

.08758 

165 

10.260 

165 

.09640 

170 

11.360 

170 

.10590 

175 

12.560 

175 

.11610 

180 

13.860 

180 

.12720 

12.24 

IDEAL  GAS  HEAT  CAPACITY 


Temperature 
(degrees  F) 


British  thermal  unit 
per  pound-F 


to  Lc: 


r--. »  1 1 —  K.-}  T  r-  !  r*i  r“.  *—i  7*s  i  » f--  -r  o  r~- kh  pt  k  i  \  i""  h  i  t  r“  t  r-*  "r  -r  t— ,  k  j 


t-T.  r-v  I  I ,— t  T  T  r-k  H  J  /M  »  I  r-  /\  1  T-  i  j  r"*  r-  i  \  r  r~  r  j 

t~{  {  i  r-}C.i*-ju  »  n  col' r  v  j.  l^c'co  -  i  , 


*.  I—  T  ;i  r  r— 

’  •  . «  ?  \i  r-  •  ! 


•« _ Q  ra  _ ,T  -1  c: _ K.^  r-.  r\  ••  -i  _ r~,  rs  rTk  .-n  .1  r:: _ /  “7  ":y  *7*  \  p-.  pt 


p;* T !•-' J*"*' Q  hi!  J i-vi T- j :!>■ 


SUBSTANCE  :  1,1. 1--TR I CHLGRC 


1-41  nPH!:- Ti-44iMP 


STAB I LI  ZEE 


-TRICHLC 
-TR I CHLC 
.DRDETH^ 
.OROETHf 
3eA  CLEi: 

z  1  fipir-ici  i 


3ETHANE  s  ALPHA-TR I CPILOROETHANE  ;  I NH I B I  SOi_  ; 

:'MET.HANEj  methyl  chloroform;  trichlgrgmethylme 

E;  ETHANE,  1 , 1 , l-TRICHLuRO- ;  CHLGRTEN;  1,1,1-^ 

:  111  decrease  cold/ vapor  (ASHLAND); 


70:3  (LOCTITE  CORPORATION);  STCC  4941176; 


:HLDR! 


iEMICAL 


I— f  r" »  IT  r--  T  K  I  r-.  -r  r—  -  ra  /  -i  . 

r.c.  V  1  c:;  i  uri  jl'm  i  rc.  ;  /  /  1  - 


OriL.^  J  J.  LJi‘-4 


COMPOS I T I ON / I NFDRM AT I ON  ON  I NGRED I ENTS 


r“t  iwi  r-.  K  I  r“  Si  I  ”r  >  -t  -j  ^  -i-  j—i  t  ■ 

L^tjnr  ur-ici;'4  1  •  _l  «  1  ^  .1  —  I  rv  i 

CAS  NUMBER:  71-55-6 
PERCENTAGE :  94 , S-9S . 0 


-ORGETHANE 


COMPONENT  ; 
CAS  NUMBER; 
PFRCFNTAGF : 


123-91-1 

r?,  ry,  _  r% 

•  tfJ 


OTHER  CONTAMINANTS:  NONE 


SECTION  3 


HA Z ARBS  I DENT I F I CAT I ON 


CERCLA  RATINGS  (SCALE  0-3):  HEALTH=3  FIRE=0  REACTrv'ITY=0  PERSISTENCE'S 


.TH=2  FIR£=0  REACTIVITY=0 


"  ^l.^  r-  r“i  i”"-  r“  K  1  \  /  n  i  i  C  O '  >  T  CT 1 U  • 


1 , 1 , 1-TRICHLOROETHANE,  STABILIZED  IS  A  CLEAR  LIQUID  WITH  A  MILD,  SWEET  ODOR 
USPECT  CANCER  HAZARD  (CONTAINS  MATERIAL  WHICH  CAN  CAUSE  CANCER  IN  ANIMALS) 
ISK  OF  CANCER  DEPENDS  ON  DURATION  AND  LEVEL  OF  EXPOSURE.  MAY  CAUSE  LIVER 


T*  r-.  /\  "r 

1  !  n 


I  T  r“x  ;■%  j  \_.' 
I  T  K  t 


h  I Y".  ■-.  /  r;  r  rv  r •,  t  -t-  a  nr  t  r*.  k  i  m  .  t  k  i  r-,  i ,  i  •  i—  r  r  >  r~  i r  -i  r-  r 

.•"•.'r-ii-*  r:i  T  r:  j.r\r\  1  i  i~i  j  j.  «  ;V‘w  r-.. { m u; tv r-.'  r  j.  r\iiL  u.\  r\cL(-i^ 


r  t-iLDHi 


M  Ui  o  lZ.  c 

•I  t  "r-  \  / 

.  V  1  i  T 


/-I  :  it—.  T  v'-.  r-.r'.i— /-v  “1“  i  j  T  k  i;“-  I  j . r. r*,  r->r-.  y'.  i  i.—  -i*  y“v  r"- i—. k  j “r r- “ 

ir.ir’vn.'-j  I  ri  i  {V  j?.  vMruPv  ur^  rl.Lc;:  )  -  1  s-il. 


3I<  I M 


KEEP  CONTAINER  TIGHTLY  CL0S5ED .  WASi- 
ADEQUATE  VENT I L AT I ON . 


THOROUGHLY  AFTER  HANDLING.  USE 


ONLY  HCTH 


HEALTH  EFFECTS  s 
INHALATION: 

wPiUr,  J  I  rlr^^l  iz.  a  r  LJOL..;r.ci  i  {-is  -: 

rMZ' !  !  K  n J—  K  !  r-  r-'  -r  t—  ru  -r  k  i 

l) n» u t '4 r-.. r. i m ci cz co  •  1  ci r ^ r\  i  iv lz  ^ 


L--  i-i  L,J  C)  I 
T  I  -.  J~- 


i-ip'i  *  _ r*.r“*TKir"-  hii  iK.tT“t:-.  ji— r 

tA  C- l_  —  .c:>  C.  .1  !  M  L'J  j,  1  N 1.  J  r  i  O V  CL  C 

r\  r.-f  /“i  i —  r~- 1“".  i%  1 1  M  !  T  r"  t  r“  i .  i  r 

JU  M !  • }  f-i  b  Cl  -  V  V'  L.I  L-  O  i  U I V  C 


Appr::*  j  T  TP  _ 


c- » T  I-,  r  .  K  » -r-  “r  - 

CT:!-  -.  i  U.LJtM  i  f-JL.,  J  S 

SHORT  TERN  EXPOSURE 
DRUNKENESS ,  NAUSEA , 


EF 

1“  b  ll 

5  O  « 

1'  K  1 

.  .J.  -| 

J.  5  -4 

J. 

J.  1 

AU 

GE 

Rbr 

I RR I  TAT  1 01' 
NAUSEA , 

HEARTBEAT.  HEADACHE 
,  LIVER  AND  KIDNEY  DAMAGE, 
UNCONSCIOUSNESS  AND  COMA. 
I  ADDITION  TO  EFFECTS  FROM 


DIARRHEA.  DIFFICULTY 
JEAKNESS,  DROWSINESS,  FEELING 
I  I  iK}' b  "■  P  A;’'* I" '  r*ir-  T  V 


-  I  I  >  r";  T  h  1  “)•' : 

IJ  i-JP.  j  JMr-!  I  ; 


LUNG 


:irTLjr\  j 

I  T  I  jr^; 


r-  t-t  K.!  I—  r--  r*'  i  t  i-r  r-  >  r 

I  C.  AT  L-iOLJrJz.  ,  Uh-iL 


iNi. 


f*. 

:CC 


PHUPP  IPPI  iHi  iluiM.  ADDITIONAL 
VOMITING,  HEADACHE  AND  LIVER  AND 

I 


DAMAGE , 


tiHuR 


LONG  TEF;N  EFFECTS:  IN  ADDITION  TO  EFFECTS  FR 
EYE  CONTACT: 

SHORT  TEFCM  EXPOSURE:  MAY  CAUSE  IRRITATION.  ADDITIONAL  EFFECTS  MAY 


EUR 


r  VP 


*t  r*.  T*  -r  r- 


RM 


LONG  1ERM  EF'FECTSi  SAME  EF-FECTS  AS  SH0R1 
INGESTIONS 

“’M  EXPOSURES  MAY  CAUSE  DRUNKENESS^  LIVER 
DIGESTIVE  DISORDERS,  HEADACHE ,  WEAKNES 
UNCONSCIOUSNESS,  COMA  AND  HEART  FAILURE. 


,  f-. 

r~*  r“t  K  1 1'*"  I  I  r--  T  t' 

U-UiVr  LJO  i  t 


r-  \  /  v'  .-“v  !•_  « r- 
c.  V  Cl  . 

LUNG  DAMA 


LONG  TERM  EFFECTS;  MAY  CAUSE  SORES.  MAY  ALSO  CAUSE  REPRODUCTIVE  EFFECTS 

A  K  I  r—  T”. 

L/Mr-JL^cir\  . 

IDITIDNAL  DATA:  DRINKING  ALCOHOL  MAY  WORSEN  THE  EFFECTS. 


CARO I NOGEN  STATUS : 
OSHA:  N 
NTP :  Y 


SECTION  4 


‘IRI 


AID 


FRESH  AIR  IMMEDIATELY.  IF  BREt: 
RESPIRATION.  MAINTAIN  AIRWAY  AND  BLOOD 


INHALATION: 

FIRST  AID- 

HAS  STOPPED,  GIVE  ARTIFICIAL 

PRESSURE  AND  ADMINISTER  OXYGEN  IF  AVAILABLE. 

AT  REST.  TREAT  SYMPTOMATICALLY  AND  SUPPORT  I  Vtiu  i  ,  Huni 
SHOULD  BE  PERFORMED  BY  QUALIFIED  PERSONNEL.  GET  MEDICAL 
IMMEDIATELY. 

SKIN  CONTACT; 

FIRST  AID-  REMOVE  CONTAMINATED  CLOTHING  AND  SHOES 


TENT I ON 


AREA  WITH  SOAP  DR  MILD  DETERGENT  AND  LARGE  AMOUNTS 


WATER  UNTIL  NO 


a  lu 


/•*!  i  I  -:«*  ”*7  •> 


L- 1 QLJ I D 


t-'  r~  r 


'ir-p'  'f  •  • 


1  "3  .  J  Mf  -.Ll 

:>  T  !  !  Cl'  T\  T  L  '*cr 


“1“  ,•“%  J  rz’  ;  I C'  «  !  ■»*  ?  ? 


I-  h-{ i:?  L-  'r\  o  r  J.  L-  L.  C3  a  j.  r^.  j“  r  H 


Z:  ••■.  •  '“i  t —  .A  f~  ‘T I  I 

,  ci.-ii’.  1  ri 

riu 


lJ  i  hb.K  f-iBiiLiHSfciN  i  rlM  i  i 

I  disposal,  no  : 


OR  FLARES  IN  HAZARD  AREA!  KEEP  UNNECESSARY  PEOPLE  ANAY . 

REPORTABLE  QUANTITY  (RQ):  1000  POUNDS 

THE  SUPERFUND  ANENDNENTS  AND  REAUTHORI ZATIGN  ACT  (SARA)  SECTION  304  REQUIRES 
THAT  A  RELEASE  EQUAL  TO  OR  GREATER  THAN  THE  REPORTABLE  QUANTITY  POP  THIS 
BLJBbTPiML:h  bE  I  IhHEDI  ATELY  REPOFYT'ED  TD  THE  LOCAL  EiMEROENCY  F'LANNINR  CGlir-ITTEF 
AMI)  THE  STATE  EMERGENCY  RESPONSE  CGMMISSIDN  (40  CFR  35C-40).  IF  THE  RELEASE 
THIS  SUBSTANCE  IS  REPORTABLE  UNDER  CERCLA  SECTION  103,  THE  NATIONAL  RESPO-NSE 


■jdj  ::)  !  A~^c 


7  M  !  {  C’  i 


NETRDPQLITAN  WASHINGTON,  D.C.  AREA  (40  CF-R  302. 6(., 


o  U  I  L...  'ey  *  .1.  L  i...  f. 
'n  i  i")  p. 


i.>r\  (.  wcZiiiLi  ;  CD ..d! ci  /  3  i 


SUCH  AS  A  FIT,  FOND  OR  LAGOON  TO  CONTAIN  SPILL  AND  DIKE 


SURFACE  FLOW  USING  BARRIER  OF  SOIL.  SANDBAGS,  FOAMED  PDLV'URE THANE  OR  F TAMED 


WATER  SPILLS 
LIMIT 
BOOMS, 


^kiY-  r  •;  T  c*; rj*  IT  •  m ‘f  “r- j  t  k  ;  -r ;  j r . rt  r*.  r-,  r  >**~  r-, r-  -r  t  i  «  - 

i-i.Ju  ir.!  i  vv  J.  in  N.'-i  I  l.'K  Bi-mr,  j.  cr.r’,ci  Ur',  G  j,  L  Lrluu  Lui-.;  i  nUl 


iRAP  SPILLED  MATERIAL  AT  BOTTOM  IN  DEEP 
OR  WITHIN  SAND  BAG  BARRIERS. 


SUCTION  HOSES  TO  REMOVE  TRAPPED  SPIL 


D  HHi 


■  .1. 1  'jo 


I  h.‘i  rx  r“  T  “x  I 

L-  r;M  1  hir\  i  J“JL_.  - 

L..SN{  1  i-i'w  {  Ljr  j.voo 


THE  CALIFORNIA  SAS-E  DRINi<ING  WATER  AND  TGXi!; 

(PROPOSITION  65)  PROHIBITS  CONTAMINATING  ANY  KNOWN  SOURC 
WITH  SUBSTANCES  KNOWN  TO  CAUSE  CANCER  AND/OR  .REPRODUCTIVE  TOXICITY 


SEC 

TION 

OBSERVE  ALi 

SI  GRL 

IN  A 

DATA, 

1991 

STORE 

/■%  1  .  1  /-x  \  / 

OV'VO'  T 

U  KJ  T“i  5  T  K  *  J /Wxtr'x  /-•  •'i-  .-n  r-.  a  i— 

n  i~{ !  M  L.'  L.  i  f '.J  b  M  jL^  o  J  U  i  <  Pi  Ld  Li 


DRY,  WEI..L-VENTILATED  LOCATION  (NFPA 


T  H  I  s"“-  •'»“  J  5  T  .“0  /"“■  ’  I  r-.  r-  -r  h  ;  i — 

J.  J  -:!_j  !  ri  i  o  CDLJoc:  i 

Tipnni  IP;  CHEMICALS 


CI- -Z* OKI  r-i 
cz  di-,  I  1  Ur-/  o 


:XPOSURE  CONTROLS/PERSONAL  PROTECTION 


E"XF’DSUF;.E  LIMITS  s 

METHYL  CHLOROFORM  (1,1, 1-TR I CHLDROETHANE ) : 

350  PPM  (1910  MG/M3)  OSHA  TWAs  450  PPM  (2460  MG/M3)  GSHA  STEI 
(1910  MG/M3)  ACGIH  TWA:  450  PPM  (2460  MG/M3)  ACGIH  SI 
(1910  MG/ M3)  NIGSH  RECOMMENDED  15  MINUTE  CEILING 
200  PPM  (1080  MG/M3)  DFG  MAK  TWA: 

1080  PPM  (5400  MG/M3)  DFG  MAK  38  MINUTE  PEAK,  AVERAGE  VALUE, 


2  TJ 


ME.ASUREMENT  METHOD:  CHARCOAL  TUBE;  CAkBON  DISULFIDE:  G.A3  CH,RQMATOGRAPr>V  WI 
FLAME  IONIZATION  DETECTION;  (NIOSH  VOL.  Ill  #  1883 , ' HALOGENATED 


I 

I 


RESPIRATOF^; 


:!MG  F^ESPIRATORS  AND  NAXIMUI’I  USE  CONCENTRATIONS  ARE  RECOMN; 
3.  DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES.  NIQ3H  POCKET 


BY  THE  U.3.  DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES,  NIQ3H  ROCKET  GUIDE  Ti 
CHEMICAL  HAZARDS;  NIOSH  CRITERIA  DOCUMENTS  OR  BY  THE  U.S,  DEPARTMENT  OF 
LABOR,  29  CFR  i9iS  SUBPART  2. 

SPECIFIC  RESPIRATOR  SELECTED  MUST  BE  BASED  ON  CONTAMINATION  LEVELS  FDUNI 
IN  THE  WORK  PLACE,  MUST  NOT  EXCEED  THE  WORKING  LIMITS  OF  THE  RESPIRATOR  A? 
BE  JOINTLY  APPRGVED  BY  THE  NATIONAL  INSTITUTE  FOR  OCCUPATIONAL  SAFETY  AMD 
HEALTH  AND  THE  MINE  SAFETY  AND  HEALTH  ADMINISTRATION  ( NIOSH-MSHA i . 


a  X  tj 


rn  V.-I 


I  n.  jc: 


■>  h  t r  -  r- I  -r  J  <  i""-  -  i-.  i  r  ."v  r  -t  r\  r-w". !  •  .-v  i"  •  r" ;  j  t--.  =  ■“  iv  I  r  i- r*"  •  t  r\  “*•  r-- j  i-, 

.i  =  o  J  ri  i  tJCJ  »  5 r{:.~  J,  i ^ i-j i./n::. i  c"  V  J.  I./ .. c,  I  {-fKl..-  ..Jr  — 


£ir’'{  j’l'nr  *}■  •“"  T  “I  v  •  a  C;|  Y  1— IT' i 

-  n”  r  h.  i 


ClM  . 


.i  'VsUC 


i  .i.  ; 


TI;E  HEART.  LIVER  AND  KIDNEYS. 

AT  INCREASED  RISK  FR^ajN  EXF-'OSlJREs  F'ERSDNS  l^HTH  PRE--EX I  ST  I MQ3  SKIN  DISOFiDEKS 
LIVER,  KIDNEY.-  OR  CARDI OVASCULAR  DISEASE. 

ADDITIONAL  DATA;  ALCOHOL  NAY  ENHANCE  TF!E  TOXIC  EFFECTS.. 

AT I ON. 


I  r\H  i.  I  A  i  1  [.jN  Da  I  •; 


:J  ill 

I  IT". 


'•OU I M 


r-r  r-.  T 

{•••}  J. 


I  MG  QPEM  SK 
SEVERE?  100 


r-iv t ’I  T’  «.-i  T  J  /  •»  }-.-i  ■;  pv: 

"r.r;i:vioI  f  i  :  i  l...u  :i  r  r  i  /  1  O  1  i  i  |\ilJ  j  ; 


"i  I  1“' 


T  : .  •  I  f  “1  •  T  . 

i  iMrsi-M—rf  i  1 !. 

'  1  I  i  f.  T  K  •  J  I  I  “r  T  i 

nLJu*!\a  i  }  i\ 

GM/M3/7  HOUF.S  I! 

HGURI 


.  J.. 

~ V.  } 


T.-'Jl.-r:  1  .1  VJ;M“ 


[5M/M3/2 


U.HO  i 


1 NHALAT I  ;jM-HL!MAM  LC 
HOURS  I NHAL  AT I QN-MG 

LCLQ?  20500  HG/M3  INHALATION-MAMMAL  LCSOi 
2  MEEKS-INTERMITTENT  INHALATION-RAT  TCLO:  7S00  MG/KG 
2  GM/KG  ORAL-RABBIT  LD50?  5700  M'3/KG  ORAL-MOUSE  LD5£ 

OF'AjI _ O.  Hr’‘‘KiA  ?  T'.  f?:  =  ^  rr.  r-sr?. 

jr“- 


INTRAVENOUS-RABBIT  LDLDn  1500  MG/KG  INTRAVENOUS-CAT  LDL 
INTRAPERITGNEAL-MOUSE  LD50:  799  MG/KG  INTRAPERITONEAL-F 
DATA  (RTECS)s  REPRODUCTIVE  EFFECTS  DATA  ( RTECS ) ?  TUMOR J 
M';0  IMOGEN  STATUS  J  ANTICIPATED  HUMAN  CARCINOGEN  (NTP)?  HL 
EVIDENCE,  ANIMAL  SUFFICIENT  EVIDENCE  (lAF^C  GR0UP-2B )  ,  ORAL  ADMINISTF 


/  ~x\L}  r  i  L 

LDOOp 

■r\  .A  • ; 


]  t  .--{Oi: 

A  (RTL 


Kj  ) 


■■  J-,  f  r-.  r\  /■“.  r  I  -r ! 
.t.  !  i 

-  )jv»  5-  t 


PRODUCED  ADENOMAS  AND  CARCINOMAS 
CAVITY  IN  RATS  AND  HEPATOMAS  AND 
FIGS. 

LOCAL  EFFECTS?  fcc'Tx.AK. 


T  K  I  "r  J  I  r~  i  T 
.L.'M  1  nni  1 

/ 1  r".  r*’-  '1  K  I  r  I  K.-J  -•  V 
L.rjj  VL..-  J.  iMUrfri 


AND  CARO I NGMAI 
-  THE  GAL 


"’iN;  ' 


ACUTE  TOXICITY  LEVEL?  MODERATELY  TOXIC  BY  I NHAL A 
ABSORPTION  AND  INGESTION, 

TARGET  EFFECTS:  HEPATOTOXIN:  CENTRAL  NERVOUS  SYSTEM 
POISONING  MAY  AFFECT  THE  BRAIN. 

AT  INCREASED  RISK  FROM  EXPOSURE:  PERSONS  WITH  PRE-EXISTING 
PULMONARY 
ADDITIONAL 


BY  DER? 


T  X 


K I DNE 


□R  SKIN  DISORDERS. 

DATA:  ALCOHOL  MAY  ENHANCE  THE  TOXIC  EFFECTS 


ii_  I 

T  N  t  J  »  I  .A  “r  r-i  K  »  , 

i.  vn  :-i L-  M  1  J.  U !  M  H 

METHYL  CHLOl 
I RR I T ANT /N ARGOT I 0 
ACUTE  EXPOSURE- 
EX  CEPT  FDR  A 
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EXPOSURE  FOR  ONE  WEEK.  ANIMAL  STUDIES  INDICATE  REPEATED  SKIN  APPL 
MAY  RESULT  IN  LIVER  AND  KIDNEY  DAMAGE.  TUMOR  PROMOTER  ACTIVITY  HAS 
REPORTED  IN  MICE. 
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EXCEPTIONS;  49-CFR  173.505 

FINAL.  RULE  ON  HAZARDOUS  MATERIALS  REGULATIONS  (HMR,  49  CFR  PARTS  171-190), 
DOCKET  NUMBERS  HM-181.  HM-131A,  HM-i8iB,  HM-ISIC,  HM-lSlD  AND  HM--2G4. 
EFFECTIVE  DATE  OCTOBER  1.  1991.  HOWEVER,  COMPLIANCE  WITH  THE  REGULATIONS  IS 
AUTHORIZED  ON  AND  AFTER  JANUARY  1,  1991.  155  FR  52402,  12/21/90) 

EXCEPT  FOR  EXPLOSIVES,  INHALATION  HAZARDS,  AND  INFECTIOUS  SUB 
EFFECTIVE  BATE  FOR  HAZARD  COMMUNICATION  REQUIREMENTS  IS  EXTEN...,,^.  . 

OCTOBER  1.  1993.  ( 5S  FR  47158,  09/18/91) 

U.S.  DEPARTMENT  OF  TRANSPORTATION  SHIPPING  NAME-ID  NUMBER,  49  CFR  172.101; 
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FG  III 

U.S.  DEPARTMENT  OF  TRANSPORTATION  LABELING  REQUIREMENTS,  49  CFR 
AND  SUBPART  E; 

KEEP'  AWAY  FF<OM  FOOD 
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UqtMitod  comprwMd  Coiortaw 


FkMts  «id  bois  on  watar.  Bammabia 
ckMJd  ia  producad. 


Swaat  gaaoina  Bra 
odor 


vapor 


Stop  (tebarpa  H  poaaUa.  Kaap  paopla  8««y. 

Shut  off  igniaon  aoiaoaa  and  caH  flra  dapartnM 


Rre 

FIAMMA6LE. 

Flashback  dong  vapor  trail  may  occur. 

Vapor  may  axptoda  if  ignitad  in  an  anctosad  araa. 

Stop  flow  of  gaa  M  pooaibia.  .  .  „ 

Cod  ■irniiiT-n-ir^ - and  piotact  man  aftoedng  shutoff  with 

watsr. 

Ld  fira  dm. 

Extingusn  smai  llraa  mtt  wstsr,  dry  chamieal,  or  carbon  dtodda. 

Exposure 

Oa  FOR  MEDICAL  AID. 

VAPOR 

imtating  to  ayas,  noaa,  and  throat 

If  Widad.  wii  cauaa  (tainaaa,  or  loaa  of  eonaewuanaas. 

Mova  to  froab  air. 

If  braatfsng  has  atoppad,  giva  artifleid  mapaation. 

N  braatting  «  difftoult  giva  oxygan. 

UQUtO 

WH  cauaa  koaibita. 

Fkidi  affoctad  araas  with  plarm  of  watar. 

DO  NOT  RUB  AFFECTED  AREAS. 

Water 

Pollution 

Not  harmful  to  aquatic  Blau 

L  RESPOl 

(Saa  Raapnnaa 

laaua  wamin( 
Raatnctaooa 
Evacuata  art 

ISE  TO  DISCHARGE 

Nathotla  Hdidbook) 
gJUgh  flammability 

«s 

Ml 

2.  lASa 

11  Catagery:  Flammabla  gaa 

12  Cbwa;2 

1  CHEMICAL  DESIGNATIONS 

11  CO  Compadbdty  Claaa;  OlaAn 

12  Formulae  (CHa)»C  m  CHt 

13  MBO/UH  Oadonadon;  1/1055 
lA  DOT  10  No:  1055 

15  CAS  Ragiatry  No:  115-1 1-7 

4.  OBSERVABU  CHARACTERISTICS 

4.1  Phydeaf  Stata  (aa  atoppad); 

Uquid  undar  praaauhi 

4.3  ColoR  Cotariaaa 

42  OdoR  Mid  awaaiiah 

5.  HEALTH  HAZARDS 


S.1 
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13 


14 

15 

It 

17 

IS 

IS 

110 

111 


Paraonal  Protaeflva  Equlpniant  O 
aaff-containad  braatftng  apparatua. 
Symptoma  roSoartog  fipoaiaae  M 
drowiinaaa.  and  unconaoiouaftaaa. 


lairtcal  atovaa  and  aya  protactkw;  oiganfc  vapor  canialar  0 


ruOabon  o<  modarata  c 
Contact  with  ayaa  or  a 


cauaa  ffoattMta. 

Traotmant  of  Expoaura:  1NHALATK5N:  ramova  victim  to  fraah  air  and  appty  ramadtation:  caB  a 
ppypcitot  promptly  if  victim  ia  uneonacioua.  EYES:  H  irritatad.  waah  with  watar.  SKUt  U  irrltatad, 
waati  Witt  aoap  and  watar. 


TlwaahokI  Umtt  Vahia;  1000  ppm  (8  hi) 

Short  Tarm  Inhalatton  Umtta:  Data  not  avaiabta 
Toildty  by  togaatlon:  Notpartnant 


UlaToatolty:  Nona 

Wor  (Oaa)  Mtant  Charaetarlsttea:  Vapora  ara  nornnitallng  to  ayaa  and  throat 
\  pyOH  bTHMit  ChMaetartatlea!  No  appradabia  hazard.  PracticaBy  harmlaaa  to  akin 

bacauaa  it  ia  vary  voiatila  and  avaporata  <McWy.  May  cauaa  froattita. 

Odor  Thraahoiifc  Data  not  avaiaWa 
RNJt  Vahia:  Data  not  avaiiahia 


1  nRE  HAZARDS 
11  Raah  Mnt  Qaa 
13  nammabia  Umffa  In  Ain  14%-0.6% 

13  Rni  Exflngufahlng  Apanta:  Lat  lira  bum. 

atop  flow  of  gaa.  Watar  tog.  dry  ehamical 
or  Mbon  donda  may  ba  uaad  tor  amal 
flraa. 

14  nra  CxOngiaaMng  Aganta  Not  to  ba 

UMtf;  Not  partnant 

15  SpaolM  Haaarda  Of  Combuadort 

Producta:  Not  parlinant 

IS  Bahavtorln  no:  CentainarB  may  aaptoda 
in  lira.  Vapor  ia  haaviar  than  air  and  may 
•aval  a  long  datanoa  to  a  aouroa  of 
ignition  and  flam  back. 

17  IgnWon  Tamparatura:  SOTF 
6S  Elaetrical  Haord:  Not  partinant 


10.  HAZARD  ASSESSMENT  CODE 

(Saa  Hazard  Aaaaaamant  Handbook) 


a  HAZARD  CLASSinCATIONS 

11.1  Coda  of  Fadorai  Ragutotlona: 
Ptammabla  oaa 

11J  NAS  Hazard  natfeig  for  BuSi  Watar 
Tfanaportadon:  Not  Rtoad 
11J  nFPA  Hazard  aaoaffleatton; 

Cstagory  Oaaalflcatlon 

Haaitt  Hazard  (Slua) - 1 

RammabiMy  (Rad)., .  4 

Raactivity  (Yeflow) - 0 


18  Burning  Rata:  Data  not  avaMabla 
110  Adtobatte  nama  Tamparaturac 
Data  not  avarfahia 

_ (Continued) 


7.  CHEMICAL  REACTIVITY 


7.1  naacdvlty  With  Watar  No  raaction 

7.2  Naocttvlty  witti  Common  Maloilalo:  No 


7Jt  StabStty  Ourttg  Tnnaport  Stabta 
7S  NaiitiaSzIng  Agants  tor  Adda  and 
Cauadea:  Not  partinant 
7S  Pptymartzattoic  Not  partinant 
7S  Infiibitor  of  Pdymartzatlonc 
Not  partinant 

7.7  Molar  Ratio  (Haadant  to 


7S  RaaetMly  Croup:  30 


1  WATER  POLLUTION 

11  Aguade  Toddty: 

12  Watartowl  Tozlclty:  Nona 

13  Biological  Ozygan  Damand  (BOO): 

14  Food  Chain  Concantradon  Fotandafc 

Nona 


9.  SHlPPINfi  INrORMATION 

11  Qradaa  of  Furity:  Commaroial 
9l2  Sloraga  Tamparatura:  Ambiant 
OS  biart  Abneaphara:  No  racMramant 
14  Vanttoff  Stiaty  raSaf 


12.  PHYSICAL  AND  CHEMICAL  PROPERTIES 

12.1  Fhyaled  Stata  at  irC  and  1  atm: 

Gaa 

112  Uolacular  Walght  5110 

113  Bolling  Point  at  1  atm: 

lO.ITF  »  -^9^  -  261TK 

114  Fraazing  Fdnt 

-220T  -  -1403^  -  132.9*K 

115  Crtdeal  Tamparatura: 

2gis*F  .  — 144,7*C  -  417.9*K 
IIS  Crtdeal  PrzzzfZ’ 

560  pM  -  3146  atm  •«  3.99  MN/m‘ 
117  SpacMIe  Gravity: 

159  at  20*C  (Iquid) 

119  UquM  Surtaoa  TandOK 

116  dynaa/cm  •  0.01S6  N/m  at  20*C 
119  Liquid  Watar  Intartodal  Tanaion: 

(aat)  40  dynaa/cm  -  0.04  N/m  at 
— 10*C 

1110  Vapor  (Gaa)  SpacWc  Gravity;  1.9 

1111  Rado  of  Spadfle  Haata  of  Vapor  (Gaa): 

1.061 

1113  Latant  Haat  of  Vapertzadon: 

170  Biu/to  «  94S  cai/g  « 

3S5  X  10*  J/kg 

1113  Haat  of  Combuatfon;  ^19.359  Btu/to  • 

—10,755  cd/g  -  —450.29  X  10*  J/kg 

1114  Haat  of  OocompoaidOK  Not  parlinant 

1115  Haat  of  Sokidoo:  Not  parlinant 

1116  Haat  of  PdymartzadofB  Not  partinant 

1125  Haat  of  Fudore  25.25  ed/g 

1126  UmHb>o  Vdua:  Data  not  avaiiabla 

1127  Raid  Vapor  Fraaaira;  Data  not  avdtafala 


1  HRE  HAZARDS  (Cootinuad) 


111  StoleWomatrlc  Air  to  Fud  Rado;  14.68  (Est) 

112  FIdna  Tamporatura;  Data  not  avdiabla 


JANUARY 


IBL 


ISOBUTYLENE 


12.17 

SATURATED  LIQUID  DENSITY 


Temperature 
(degrees  F) 


Pounds  per  cubic 
foot 


1Z18 

LIQUID  HEAT  CAPACITY 

12.19 

LIQUID  THERMAL  CONDUCTIVITY 

Temperature 
(degrees  F) 

British  thermal  unit 
per  pound-F 

Temperature 
(degrees  F) 

British  thermal 
unit-inch  per  hour- 
square  foot-F 

—20 

.498 

—115 

1.175 

—15 

.501 

—110 

1.160 

—10 

.504 

—105 

1.145 

—5 

.507 

—100 

1.130 

0 

.510 

—95 

1.115 

5 

.513 

—90 

1.100 

10 

.516 

—85 

1.085 

15 

,520 

—80 

1,070 

—75 

1.054 

—70 

1.039 

—65 

1.024 

—60 

1.009 

—55 

.994 

—50 

.979 

—45 

.964 

—40 

.949 

—35 

.934 

—30 

.919 

—25 

.904 

—20 

.889 

—15 

.874 

—10 

.859 

—5 

.844 

0 
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What  i?  Lym? 

Lyme  Disease  is  an  illness  caused  by  bacteria  that  are  transmitted  to  humans,  dogs,  horses  and 
other  animals  by  the  bite  of  an  infected  deer  tick  (Ixodes  damminit.  While  rarely  life-threatening  it  is  an 
important  illness  because  of  its  potential  to  cause  problems  in  the  joints,  nervous  system,  and  heart. 

Where  is  Lvme  Disease  Found? 

Transmission  of  Lyme  Disease  has  been  documented  in  many  parts  of  the  world.  It  occurs  over 
wide  areas  of  the  United  States,  but  particularly  along  the  east  coast.  It  was  first  recognized  in  the  U.S.  in 
1975  as  the  result  of  an  investigation  of  a  group  of  children  with  arthritis  in  Lyme,  Connecticut. 

Cases  of  Lyme  Disease  have  occurred  in  Southern  Maine.  Deer  ticks  have  been  identified  in 
coastal  York  and  Cumberland  counties  and  in  a  few  other  scattered  areas,  particularly  along  the  coast. 
Investigations  are  continuing  to  determine  the  distribution  of  the  tick  and  the  extent  of  Lyme  Disease 
transmission  in  Maine. 

How  is  Lvme  Disease  Transmitted? 

The  bacteria  that  cause  Lyme  Disease  are  acquired  by  juvenile  deer  ticks  (larvae)  through 
feeding  on  an  infected  animal,  usually  a  mouse.  At  a  subsequent  stage  in  development  (nymph),  the  ticks 
cling  to  vegetation  in  brushy,  wooded,  or  grassy  areas  and  transfer  by  direct  contact  to  the  skin  of 
passing  animals  and  humans.  The  bite  of  the  infected  tick  can  then  transmit  the  bacteria  to  the  new  host. 
This  transmission  of  the  infectous  organism  appears  to  require  that  the  tick  be  attached  for  at  least  24 
hours. 

The  immature  deer  tick  is  very  small,  and  when  attached  to  the  skin  may  not  be  immediately 
noticeable.  The  approximate  size  of  the  tick  at  various  stages  of  development  is  illustrated  below: 


Larva 

Nymph 

Adult  Engorged  adult 

Actual  size 

W 

«■ 

tog 

August 

June 

April,  May 

September 
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September  -  December 

During  its  complex  two-year  life  cycle  the  tick  can  infect  a  variety  of  hosts  including  white-footed 
mice,  deer,  and  other  wild  and  domestic  animals  as  well  as  humans.  Lyme  Disease  is  most  commonly 
acquired  in  the  summer  months,  less  often  in  early  spring  or  late  fall,  and  only  rarely  during  the  winter. 

It  is  important  to  note  that  not  all  ticks  carry  Lyme  disease.  The  common  dog  tick  for  example 
does  not  transmit  the  infection.  Even  a  deer  tick  bite  does  not  necessarily  mean  that  disease  will  follow, 
because  not  all  members  of  the  species  are  infected.  Prompt  removal  of  a  tick  will  greatly  decrease  the 
risk  of  disease  transmission. 


What  are  the  symptoms  of  Lvme  Disease? 

Early  Symptoms: 

The  first  symptom  of  Lyme  Disease  is  usuaily-but  not  always-  a  skin  rash  called  Erythema 
Migrans  (EM).  While  the  tick  may  have  gone  undetected,  the  rash  occurs  at  the  site  of  the  bite.  It  begins 
as  a  small  red  area  3  to  32  days  after  the  bite,  then  gradually  enlarges,  often  with  partial  clearing  at  the 
center,  so  that  it  resembles  a  doughnut.  The  rash  may  be  accompanied  by  flu-like  sumptoms  such  as 
fever,  headache,  stiff  neck,  sore  and  aching  muscles  and  joints,  fatigue,  sore  throat,  and  swollen  glands. 
There  may  be  multiple  rashes  in  other  areas  of  the  body  that  develop  after  the  rash  that  occurs  at  the  site 
of  the  bite.  These  symptoms  may  disappear  on  their  own  over  a  period  of  weeks.  However,  the  rash  may 
recur  in  about  50%  of  untreated  people  and  more  serious  problems  may  develop  later.  Treatment  with 
appropriate  antibiotics  clears  up  the  rash  within  days  and  may  prevent  complications. 

Late  Symptoms: 

Three  major  organ  systems-the  joints,  nervous  system,  and  heart-can  be  affected  weeks- 
months  after  the  initial  tick  bite,  although  symptoms  usually  appear  within  four  to  six  weeks.  A  small 


number  of  people  with  Lyme  Disease  may  develop  symptoms  during  later  stages  without  having  had  the 
early  skin  rash. 

Arthritis  in  the  large  joints  (primarily  the  knee,  elbow,  and  wrist)  occurs  in  more  than  one-half  of 
untreated  persons.  The  arthritis  may  move  from  joint  to  joint  and  can  become  chronic. 

Nervous  system  complications  occur  in  10%  -  20%  of  infected  persons.  These  complications 
may  take  many  forms,  some  quite  serious.  Treatment  with  intravenous  antibiotics  can  be  helpful. 

Heart  symptoms  occur  in  6%  - 10%  of  infected  persons.  Electrical  conduction  in  the  heart  may 
be  affected  and  the  heart  muscle  may  become  inflamed. 

How  is  Lvme  Disease  Diaanr^sed? 

Diagnosis  is  based  primariiy  on  recognition  of  the  typical  symptoms  of  Lyme  Disease,  especially 
the  characteristic  early  rash  and  on  the  history  of  possible  tick  exposure,  such  as  outdoor  activity  in  a 
high-risk  area.  Atypical  cases  or  cases  with  only  later  stage  complications  can  be  difficult  to  diagnose. 
Laboratory  tests  are  helpful  in  some  circumstances,  but  require  very  careful  interpretation  by  a  physician. 
In  general,  the  lab  tests  are  more  useful  in  aiding  the  diagnosis  of  disease  in  later  stages  than  in  diagnos¬ 
ing  early  Lyme  Disease. 


What  is  the  Treatment  for  Lvme  Disease? 

Oral  antibiotic  treatment  is  beneficial  early  in  illness.  Two  commonly  used  medications  in  this 
settings  are  Tetracycline  and  Amoxicillin,  although  other  antibtotics  may  be  substituted.  Prompt  treatment 
of  early  Lyme  Disease  may  prevent  later  and  more  serious  complications.  Treatment  of  joint  and  nervous 
system  complications  is  often  accomplished  with  antibiotics  given  intravenously  or  by  injection. 

How  Can  Lvme  Disease  be  Prevented? 

The  only  known  way  to  get  Lyme  Disease  is  from  the  bite  of  an  infected  tick.  Knowing  where 
these  ticks  are  found,  avoiding  such  areas,  and  promptly  removing  the  tick  are  the  primary  preventive 
measures.  Persons  living  in  or  visiting  high-risk  areas  should  take  the  following  precautions; 

•  Don’t  walk  barelegged  in  woods,  brush,  or  tall  grass  where  ticks  may  be  found. 

•  If  you  do  walk  in  such  areas,  wear  a  long-sleeved  shirt,  long  pants,  high  socks  (with  pants 
tucked  into  socks),  and  closed  shoes  or  boots.  Light  colors  will  help  you  spot  ticks  on  clothing. 

•  Apply  a  commercial  tick  repellant  on  clothing,  shoes,  and  socks  after  reading  label  instructions 
carefully.  Avoid  applying  high  concentration  products  to  the  skin,  particularly  of  children. 

•  Conduct  daily  "tick  checks"  on  yourself,  your  children,  companions  and  on  pets  when  you  get 
in  from  the  field.  Shower,  if  possible.  The  ticks  are  often  found  on  the  thigh,  flank,  arms,  underarms,  and 
legs,  and  may  be  very  small.  Prompt  removal  of  the  tick  will  prevent  infection. 

•  To  remove  an  embedded  tick,  use  tweezers  to  grip  its  body  as  close  to  the  skin  as  possible 
and  pull  gently  but  firmly  until  the  tick  lets  go.  If  tweezers  are  unavailable,  grasp  the  tick  with  4)iece  of 
tissue.  Do  not  handle  the  tick  with  bare  hands. 

•  Know  the  symptoms  of  Lyme  Disease.  If  you  have  been  in  an  area  where  ticks  are  found,  and 
you  develop  such  symptoms,  particularly  the  skin  rash  and/or  "flu"  symptoms,  see  a  physician  promptly 
for  evaluation  and  treatment. 

The  Maine  Lyme  Disease  Task  Force  is  involved  in  efforts  to  determine  the  extent  of  Lyme  Disease 
incidence  and  the  distribution  of  deer  ticks  in  Maine.  Members  of  the  group  include  community  physi¬ 
cians,  and  representatives  of  the  State  government  (Departments  of  Human  Services,  Conservation, 
Agriculture,  Inland  Fisheries  and  Wildlife)  and  of  the  Maine  Medical  Center  Department  of  Research.' 

If  you  find  ticks  you  would  like  to  have  identified,  submit  them  to: 


Insect  and  Disease  Laboratory  OR 

Maine  Forestry  Service 
50  Hospitai  Street 
Augusta,  ME  04330 


Maine  Lyme  Disease  Project 
Maine  Medical  Center 
22  Bramhall  Street 
Portland,  ME  04102 


Place  the  whole  tick  in  rubbing  alcohol  in  a  tightly  sealed  container,  pack  carefully  to  prevent  breakage, 
and  mail  in  a  crush-proof  container.  Please  enclose  your  name,  address,  and  phone  number,  note  the 
geographic  location  and  the  date  on  which  the  tick  was  found,  and  information  as  to  whether  the  lick  was 
found  on  a  human  or  an  animal. 
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PROTECTING  YOURSELF  FROM 
LYME  DISEASE  IN  MAINE  -  1990 


Lyme  disease  is  an  illness  caused  by  a  corkscrew-shaped  bacteria  called  a 
spirochete  that  is  transmitted  to  people,  dogs,  horses  and  other  animals  by  tick 
bites.  If  not  .treated,  Lyme  disease  may  lead  to  arthritis,  neurological  or 
cardiac  problems,  and  possibly ^birth  defects. 

In  Maine,  although  only  a  few  cases  of  Lyme  disease  have  been  reported 
officially,  the  tick  that  spreads  Lyme  disease  is  fairly  common  in  coastal  York 
and  Cumberland  Counties.  It  is  occasionally  found  in  other  scattered  areas, 
particularly  along  the  coast. 

The  tick  that  transmits  Lyme  disease  in  Maine  is  the  deer  tick,  Ixodes 
damminIT  The  life  cycle  has  three  stages,  each  of-which  takes  one  blood  meal. 

Larva  Nymph  Adult  Engorged  adult 

Actual  size  ^  „ 

August 
September 

June  and  July  are  peak  months  for  Lyme  disease  when  the  inconspicuous  nymphs 
are  active.  Adults  can  also  transmit  the  Lyme  disease  spirochetes  but  larvae  are 
rarely  infected. 

Not  all  deer  ticks  contain  the  spirochete.  Although  some  infected  ticks  are 
found  in  Maine,  the  numbers  vary  with  locality  and  are  generally  lower  than  in 
states  to  the  south  where  Lyme  disease  is  more  established. 

Other  varieties  of  Maine  ticks,  some  of  which  look  very  much  like  deer  ticks, 
may  bite  people  and  domestic  animals  but  are  not  thought  to  transmit  Lyme  disease 
effectively. 

Ixodes  cookei,  the  "woodchuck  tick",  which  cannot  reliably  be  distinguished 
from  the  deer  tick  without  a  microscope,  is  widely  distributed  in  Maine.  It 
usually  feeds  on  wild  animals  such  as  woodchucks  and  racoons  but  will  also 
feed  readily  on  man  and  domestic  animals. 

Lermacentor  variabili^,  the  common  American  "dog  tick",  is  often 
Actual  ^  found  in  southern  Maine  in  late  spring  and  early  summer.  It  is  usually 
size  easily  distinguished  by  its  larger  size  and  characteristic  white  marking 


The  deer  tick,  Ixodes  dammini, 
which  transmits  Lyme  disease, 
and  the  common  dog  tick,  enlarged 
“for — comparison.  The  dog  tick  is 
not  thought,  to  transmit  Lyme  ■ 
disease. 


Precautions  to  be  taken  when  walking  in  woods,  brush  or  tall  grass  where 
ticks  may  be  found  include: 

•  Tuck  your  pant  legs  into  your  socks  and  your  shirt  into  your  pants* 

Deer  ticks  attach  to  clothing  and  then  walk  up* 

•  Wear  light-colored  clothing  so  ticks  may  be  seen  more  easily. 

.  Use  a  repellant  containing  DEET  according  to  label  directions  -  particu¬ 
larly  on  shoes,  socks,  pant  legs.  Avoid  applying  high  concentration 
products  to  the  skin,  particularly  of  children* 

.  To  protect  pets,  consult  your  veterinarian  for  dusts  or  sprays. 

.  Inspect  yourself,  your  clothing,  your  children,  your  companion,  and  your 
pets  for  ticks  when  you  get  in  from  the  field.  Shower,  if  possible. 

Mowing  grass  and  cutting  brush  in  yards  may  reduce  tick  habitat  in  problem 
areas . 

If  you  find  a  tick  that  is  attached,  remove  it  promptly  because  it  takes  at 
least  several  hours  of  feeding  before  the  spirochete  is  transmitted.  Don^t 
handle  the  tick  with  bare  hands.  Grasp  the  tick  as  close  to  the  skin  as 
possible,  preferably  with  fine  tweezers,  and  pull  gently  but  firmly  until  the 
tick  lets  go.  Do  not  squeeze  the  tick.  Apply  antiseptic.  Save  the  tick  in  a 
small,  bottle  of  70%  alcohol  or  rubbing  alcohol.  Common  tick  removal  methods, 
such  as  scorching  with  a  match,  are  not  recommended  because  they  may  cause 
infected  body  fluids  to  be  expelled  into  the  skin. 

The  first  symptom  of  Lyme  disease  is  usually  an  expanding  red  rash  at  the 
site  of  the  tick  bite  which  may  occur  a  few  days  or  several  weeks  later.  The 
rash  may  be  proceeded  or  accompanied  by  flu-like  symptoms  such  as  fever, 
headache,  chills,  nausea,  facial  paralysis,  or  pain  in  muscles  and  joints.  If 
Lyme  disease  is  suspected,  call  your  doctor  immediately.  Early  antibiotic 
treatment  can  avoid  later,  more  serious  complications.  Not  all  patients  develop 
the  rash,  however,  and  many  do  not  recall  a  tick  bite. 


In  most  animals ,  the  rash  apparently  does  not  occur.  Lameness,  loss  of 
appetite,  fever,  and  lethargy  may  be  the  first  indications.  As  in  people, 
animals  usually  respond  to  prompt  antibiotic  therapy. 


Research  in  Maine.  Up  to  this  time,  very  few  deer  ticks  have  been  found 
further  than  20  miles  from  coastal  Maine.  Research  continuing  this  year  will 
follow  any  expansion  of  this  range  and  seek  to  determine  if  ecologic  variables 
may  limit  the  spread  of  Lyme  disease. 

Tick  identification.  If  you  find  ticks  you  would  like  to  have  identified, 
send  them  in  a  small  vial  of  alcohol,  along  with  information  including  the  name 
and  age  if  from  a  person,  kind  of  animal  or  other  source,  the  location  acquired, 
and  the  date  found  to  one  of  these  two  laboratories: 


Maine  Lyme  Disease  Project 
Maine  Medical  Center 
Research  Department 
22  Bramhall  Street 
Portland,  ME  0A102 


Insect  and  Disease  Laboratory 
(Maine  Forest  Service) 

50  Hospital  Street  ‘ 

Augusta,  ME  04330 


Produced  by  the  Maine  Lyme  Disease  Task  Force. 
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Table  F-1 

In  Case  of  Emergency 

Health  and  Safety  Plan 
Fort  Dix  RI/FS  MAG-1  Area 


Fire  Department: 

Military  Poiice: 

Ambulance: 

Fire  Prevention  Office: 

Installation  Safety  Office: 

On-Site  Medical  Facility 

USAEC  Project  Officer 

USAEC  Safety  and  Environmental  Services 
Branch: 

ABB-ES  HSM: 

ABB-ESHSS: 

ABB-ES  HSO: 


911 

911 

911 

(609)  562-5484 

Dick  Campagna  -  Safety  Coordinator 
(609)  562-3754 

Waison  Army  Hospitai  (609)  562-2695 

Mike  Svizzero  (410)  671-1508 

Wiiiiam  Houser 
(410)  671-4811  Work 

Cindy  Sundquist  (207)  775-5401  x3601 

Meg  MacLeod  (207)  775-5401  x3606 

Paui  Bolmer  (207)  775-5401  x3385 
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DIRECTIONS  TO  EMERGENCY  MEDICAL  FACILITIES 


1.  Memorial  Hospital  of  Burlington  County 
175  Madison  Ave. 

Mt.  Holly,  NJ  08060-2099 

Telephone:  609-267-0700 

Emergency  Room  Telephone:  609-261-7045 

Directions: 

From  the  Ft.  Dix  St.  -  Texas  Ave.  -  Wrightstown  Rd.  traffic  circle: 

Take  Route  545  (Wrightstown-Georgetown  Rd.)  north.  Take  a  left  (towards 
Mt.  HoUy)  onto  Route  537  to  Madison  Ave.  Take  a  left  onto  Madison  Ave;  hospital 
is  on  the  left.  Approximate  travel  time  is  20  to  30  minutes. 

2.  Kimball  Medical  Center 
600  River  Ave. 

Lakewood,  NJ  08701-5281 
Telephone:  908-363-1900 

Directions: 

From  the  Ft.  Dix  St.  -  Texas  Ave.  -  Wrightstown  Rd.  traffic  circle: 

Take  Route  545  (Trenton  Rd.)  south  to  Route  530  south.  Turn  left  onto  Route  70 
east.  Take  a  left  onto  Rt.  9  North  (River  Ave.)  towards  Lakewood.  Hospital  is  on 
the  left.  Approximate  travel  time  is  30  to  40  minutes. 
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■  U.S.  ARMY  ACCIDENT  REPORT 
Instructions 

l^eneral.  The  unit  having  the  accident  must 
Bivesligate  it  and  ccxnplele  ttiis  report.  Complete 
He  shaded  portions  only  tor:  Military  off-duty, 
fion-fatal  accidents;  and  military  on-duty 
accidents  resulting  in  less  than  20  lost  workdays. 
Occidents  involving  20  or  more  lost  workdays 
■nd/or  total  property  damage  of  $2,000  or  more 
Bill  r^uire  completion  of  the  entire  report.  Type 
B  legibly  print  the  report.  Items  may  be  continued 
on  a  blank  sheet  of  paper  and  attached  to  the 
report.  Items  listed  below  are  keyed  to  the  block 
Bimbers  of  DA  Form  285,  May  91.  Items  not 
^Bted  here  are  self  explanatory.  Specific  questions 
■bncerning  this  form  should  be  referred  to  the 
local  safety  office. 

■  SECTION  A  -  Accident  Information 

ote:  This  section  should  be  completed  for  the 
itial  report  and  for  any  changes  to  a  previously 
submitted  report. 

^  Check  “INITIAL"  if  this  is  the  first  report  on 
He  accident.  Check  “CHANGE”  if  this  report  is  a 
Hiange  to  a  previously  submitted  report  of  the 
Hcident. 

2.  Enter  the  6-digit  Unit  Identification  Code 

*fC)  for  the  unit  responsible  for  the  accident 

g..  WXXXXX). 

Provide  military  unit  information  for  the  unit 
ed  in  Block  2. 

a.  Full  military  address  fe.g.,  C  Troop. 
7  Cavatry,  Ft  Bragg.  NC  12345-6789). 

b.  Provide  the  unit  branch  (e  g.,  Armor, 
'anfry,  Transportation). 

4.  Enter  the  year,  month,  and  day  of  the 

fcident  (e.g.,  90  11  07  p'  November  1990}). 

Enter  the  military  time  the  accident  occurred 
g..  0815,  2300). 

7.  Check  either  item  a  or  b,  depending  on  the 

Iation  of  the  accident. 

If  item  a  is  checked,  slate  name  of  post  or 
tallation  (e.g..  Ft  Bragg,  NC;  Federal  Center. 
Atlanta.  GA;  R.  Hood.  TX;  Shaw  AFB.  SC). 

k  Check  item  a  if  accident  occurred  in  a 
ater  of  hostile  fire  or  enemy  action,  but  not  as  a 
ult  of  such  fire/action.  This  includes  direct 
iparation  for  combat,  actual  combat,  or 
redeploymenl  from  a  combat  theater. 

Check  “Yes"  of  explosives  (C-4.  TNT), 
Himunition,  or  pyrotechnics  were  involved  arid 
Hplain  in  Block  63  Us  involvement  and  specify  the 
TOtional  Stock  Number  (NSN). 

11.  Give  enough  detail  to  find  the  exact  location 

I  the  accident  (e.g.,  building  number,  street  or 
fhway  name,  state  and/or  country).  Also  slate 
( type  of  location  (e.g.,  road  intersection,  tank 
trail,  family  housing,  firing  range). 

^  SECTION  B  •  Personnel  Information 

Bte:  Complete  this  section  for  each  individual 
Holved  and/or  injured  in  (he  accident. 
'Involved" means  any  person  who  was  injured,  or 
who  look  actions,  or  made  decisions  which  caused 

« contributed  to  the  accident.  If  more  than  one 
son  was  involved,  enter  information  on  one 
son  on  the  initial  form  and  complete  only 
ctions  A  and  B  on  additional  forms  for  others. 
Staple  all  forms  together. 

Enter  individual’s  rank/grade  (e  g..  B5/SGT, 
J/CPT.  GS-11,  WG-8).  Complete  for  all 
ernment  personnel. 

17.  Enter  individual's  full  MOS/Job  Series  (e.g., 
54E20.  11B40.  GS-301). 

»  Provide  individual’s  full  Military  address  for 
Government  personnel.  If  this  address  is  not 
same  as  that  in  Block  3a,  provide  the  unit 

UlC. 

State  how  many  continuous  hours  without 
p  this  individual  was  on-duty  prior  to  the 
ident. 
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(Instructions) 


22.  Indicate  how  many  hours  of  continuous  sleep 
this  individual  had  in  the  past  24  hours. 

23.  State  the  estimated  number  of  days  this 
individual  will  be  away  from  work  (totally  unable 
to  perform  any  work,  bed  rest/on  quarters). 
Does  not  include  days  hospitalized. 

24.  Slate  the  estimated  (or  actual)  number  of 
days  this  individual  is  hospitalized 
(inpatientfadmitted)  receiving  treatment.  Days 
hospitalized  for  “observation  only"  are  not 
reported. 

25.  State  the  estimated  number  of  days  this 
individual  will  not  be  able  to  perform  his  or  her 
regular  duties  (light  duty,  profile). 

26.  Check  appropriate  block.  If  more  than  one 
applies,  check  the  most  severe. 

28.  For  this  individual’s  “most  severe  injury", 
check  the  appropriate  block(s)  (no  more  than  3) 
that  indicate  the  cause  of  the  injury. 

29.  Number  the  body  part(s)  most  seriously 
injured  (no  more  than  3)  in  their  order  of  priority 
(the  most  serious  first).  Be  as  specific  as 
possible. 

30.  For  each  body  part  numbered  in  block  29, 
place  a  corresponding  number  to  indicate  the  type 
of  injury  received  (select  only  the  most  serious). 

31.  Check  the  appropriate  block  that  best 
describes  the  individual’s  action  at  the  time  of  the 
accident.  If  Block  3lgg  is  checked,  complete 
Blocks  76  and  77  of  Section  H,  as  indicated  by 
these  instructions. 

32.  Provide  a  short  but  detailed  explanation  of 
the  item  checked  in  Block  3  f . 

Note:  For  this  report,  the  following  definitions 
apply: 

Tactical  Training  -  Training  in  a  field  environ¬ 
ment  that  uses  or  develops  combat  or  combat 
support  skills. 

Field  Exercise  and  Tactical  Training  -  This 
begins  when  the  individual  reports  to  his  or  her 
primary  duty  location  for  movement  to  the  field  site 
and  ends  when  he  or  she  arrives  back  at  the 
primary  duty  location  from  the  field. 

33.  Check  “Yes"  if  activity  listed  in  Block  31  was 
part  of  a  field  exercise.  State  name  of  exercise  if 
it  has  a  name  (e  g.,  Team  Spirit,  Reforger), 

42.  If  vision  enhancement  devicefs)  were  used, 
specify  type  and  model  numbers,  and  whether 
they  caused  the  accident  (e  g..  Night  Vision 
Goggle.  AN-PVS5A) 

43.  Provide  standard  or  reference  (Soldier’s 
Manual,  AR,  TM,  etc  ),  if  it  exists,  that  covers 
performance  of  the  activity  identified  in  Block  31. 

46.  Provide  a  simple  explanation  of  the 
mistake(s)  or  how  the  activity  or  task  was 
performed  incorrectly  (e  g..  SGT  Smith 
improperly  backed  his  M915  truck  without  a 
ground  guide). 

47.  In  your  opinion,  why  was  the  mistake  made 
or  the  activity  performed  incorrectly?  Check  the 
most  important  reason. 

51.  Check  the  block  corresponding  to  the  piece 
of  equipment  associated  with  the  person  in  Block 
12  (e.g.,  SGT  Adams  was  driving  the  ’’aMault” 
HMMWV;  his  name  will  be  in  Block  12,  and  his 
vehicle  will  be  Item  a  in  Section  C  below). 

SECTION  C  -  Property/Material  Involved 

Complete  Blocks  52-59  on  each  piece  of 
property  or  item  of  equipment  involved  in  the 
accident  (whether  damaged  or  not).  Include 
Army  and  non-Army,  as  well  as  equipment 
whose  use  or  misuse  contributed  to  the  accident. 
Include  up  to  3  items  of  equipment  on  the  initial 
form.  Use  additional  blank  sheets  of  paper  for 
other  equipment  if  necessary,  continuing  letter 
sequence  (e  g.,  A,  B,  C,  D,  and  E). 

52.  Type  of  equipment  (eg.,  sedan,  truck, 
generator). 

53.  Full  military  equipment  model  number  or 
civilian  make  (e  g.,  M109A2,  M60A2,  Ford 
Taurus,  Ml 6  Rifle). 


55.  Eslimaied  cosl  ol  damage  (ECOD)  or  actual 
cost  of  damage  (ACOD)  for  each  piece  o( 
property,  which  includes  costs  of  parts  and  labor. 

57.  Indicate  if  this  specific  item  was  being  towed 

af  the  time  of  the  accident. 

58.  If  Block  57  is  “yes”,  indicate  whicfi  item  was 
doing  the  lowing. 

60.  Complete  for  each  component  or  part  wfiose 
failure  or  malfunction  contributed  to  the  accident. 
Include  the  EIR/QDR  number  in  Block  60e. 

61.  Indicate  how  and  why  each  component  or 
pari  failed  or  malfunctioned  by  selecting  from  the 
lists  provided  and  entering  the  appropriate  number 
in  the  blocks  provided. 

SECTION  D  -  Environmental  Conditions 
Involved 

62.  Check  the  environmental  conditions  present 
at  the  time  of  the  accident  (no  more  than  3)  by 
checking  appropriate  blocks,  wfiether  contributing 
to  the  accident  or  not.  Also  check  whotlKir  they 
caused  or  contributed  to  the  accident. 

SECTION  E  -  Accident  Description/Narrative 

63.  Fully  describe  the  sequence  of  events  that 
lead  up  to  and  caused  the  accident.  Explain  itow 
and  why  the  accident  occurred.  Also  include 
information  required  from  Blocks  W  and  47. 

SECTION  F  -  Corrective  Action  and 
Command  Review 

Note:  The  level  of  command  review  (Company. 
Battahon,  Division,  etc.)  is  determined  by  either 
the  major  Army  command  (MACOM)  or  installation 
policy. 

65.  Fully  describe  all  actions  taken,  planned,  or 
recommended  to  eliminate  the  cause(s)  of  this 
accident.  Actions  should  be  identified  as 
appropriate  at  unit  level,  and  all  the  way  up  to 
HQDA  level 

SECTION  G  -  SAFETY  OFFICE  USE  ONLY 

71.  MACOM  responsible  for  this  accident 
(FORSCOM,  TRADOC.  etc.). 

SECTION  H  -  Special  tnterest/Supplemental 
Information 

This  section  is  for  use  by  the  U.S.  Army  Safely 
Center,  MACOMs,  or  interested  safety  offices  to 
obtain  additional  “Special  Interest/Supplemcntal 
Information"  on  this  accident  as  needed  (e  g..  Ml 
tank  fires,  tactical  parachute  accidents,  etc  ). 
Blocks  76  and  77  have  been  designated  for 
collection  of  supplemental  information  on 
parachuting  accidents. 

Blocks  76  and  77.  If  Block  3fgg  was  checked, 
provide  the  following  supplemental  information  for 
each  individual: 

a.  Name  of  jumper; 

b.  Jumper  height; 

c.  Jumper  weight; 

d.  Type  of  jump  (static  line,  non- 
tactical:  static  line,  mass  technical:  free  fall, 
non -tactical:  free  fall,  tactical); 

e.  Type  of  parachute  and  model; 

f.  Jumper’s  equipment  (list): 

g.  Weigfil  of  equipment; 

h.  Wind  direction  and  speed  at 

(1)  Jump  height. 

(2)  Drop  zone; 

i.  Jump  altitude; 

j.  Jumper's  position  in  stick  and  door 
exited; 

k.  Time  pre-jump  conducted; 

I  Dale  of  last  jump  and  type  of  jump; 

m.  Number  of  previous  jumps; 

n.  Date  graduated  from  basic  airborne 
training  (year  and  month); 

o.  Type  of  aircraft; 

p.  Accident  cause(s):  Improper  exit,  static 
line  injury,  broken  static  line,  parachute 
malfunction,  entanglement,  lost  or  stolen  air, 
oscillation,  unstable  position,  dragged  on  DZ.  tree 
landing,  drop  zone  hazard  (specify),  or  other. 


■■■■■■I 


U.S.  ARMY  ACCIDENT  REPORT  for  us*sc  use  only 

For  use  ol  Ihis  form,  see  AR  385-40.  Ihe  proponeni  agency  is  OCSA _ _ 


SECTION  A  -  ACCIDENT  INFORMATION 


3a,  UNIT  NAME  AND  MILITARY  ADDRESS 


1.  CHECK  ONE 

□  a  INITIAL 

□  b.  CHANGE 


.  DATE  OF  ACCIDENT 


UlC  {Unit  Identification  Code) 
(6’Digit  Code  of  Unit  Having 


TIME  OF 

ACCIDENT  (Local 
Milftary  Ttme) 


Reguirement  Control  Symbol 
CSOCS-308 


3b.  BRANCH  (Armor,  Infantry,  etc.) 


_ 1 _ 

A  PFRinn  OF 

7.  ACCIDENT 

6.  IF  ON  POST.  NAME  OF 

9  ACCIDENT  OCCURRED 

DAY  (Check 

OCCURRED 

INSTALLATION/FACILITY 

DURING  (Check  one) 

tme) 

(Check  one) 

□  a.  Combat 

□  a.  Day 

O  to  Night 

□  a  On  Post 

O  b.  Off  Post 

□  b.  Non-Combat 

10.  WERE  EXPLOSIVES  OR  AMMUNITION 
INVOLVED  OR  PRESENT-J  ^ 

Q  Yea  (See  Inatnietion  Book) 

□  No 


EXACT  LOCATION  OF  ACCIDENT  (Detailed  enough  to  locate  atte)  (State  type  of  location  j 


SECTION  B  -  PERSONNEL  INFORMATION 


12  NAME  (Last.  FirsL  kfl) 

13  SOCIAL  SECURITY  NUMBER  (SSN; 

14.  AGE 

15.  SEX(Check> 

□  a.  Male 

□  b  Female 

16.  RANK  OR 
GRADE 

17.  MOSOR 

JOB  SERIES 

18.  ADDRESS  (Us©  OfftciaMddress  for  AilMiliii 
Personnel)  (If  d//f©renf  than  block  3.  add  UK 

irj  or  Government 

□  a.  On  Duty 

□  b  Olf  Duty 

20,  FLIGHT  STATUS  (Check 
one> 

□  a  Yes 

□  b  No 

21 .  CONTINUOUS  DUTY  (hrs.) 
(Without  sleep) 

22  HRS  SLEEP  IN  LAST  24 

23.  DAYS  LOST  (E«(.  no.  of  days 
lost  from  work:  not  counting 
dayofiniury,  BodfesVon 
quartets.) 

24  DAYS  HOSPITALIZED 
(Est.  no  or  days 
hospitalized  receiving 
treatment;  not  tor 
observation  only  ) 

25.  DAYS  OF  RESTRICTED  WORK  ACTIVITY  (Bit  number  ol  days 
fteraon  cannot  perform  regular  dufies;  tight  dutylpre^ile.) 


2%,  SEVERITY  OF  ILLNESS/INJURY  (Check  One) 


Fatal.  _  '  . 


b.  Permanent  Total  Disability.  Person  can  never 
again  do  gainful  work 


c.  Permanent  Partial  Disability.  Person  loses  or 
can  never  again  use  a  body  part 


d.  Days  Away  from  Work.  Person  misses  one  or 
more  workdays;  bed  rest/on  quarters. 


e.  Restricted  Work  Activity.  Person  is  tuniporarity 
unable  to  perform  regular  duties;  light  duty/profite 


27.  CLASSIFICATION  AT  TIME  OF 
ACCIDENT  (Check) 


Active  Army 


Army  Contractor 


d.  Nonappropnated  Fund 
(NAF) 


e.  Other  U.S.  Military 


ROTC 


g.  Dependent 


NGB  Tech 


NGB  IDT 


NGB  AT 


NGB  ADSW 


m.  NGBADT 


n.  USARIDT 


o  U8AR  AT 


USAR  ADT 


USAR  FTM 


r.  Foreign  Nat.  Direct  Hire 


Foreign  Nat  Indirect  Hire 


t.  Foreign  Nat.  KATUSA 


u.  Foreign  Mil.  Attached  tc  re 
U.S  ARMY 


V  Public 


w  Not  reported 


21.  CAUSE  OF  INJURV/OCCUPATIONAL  ILLNESS 
(Check  the  most  serious) 


Over  exertion 


29.  BODY  PARTfS;  AFFECTED 
(Check  primary)  (No  more  than  3) 


30.  TYPE  OF  INJURY/tLLNESS  (Check  the  most  sertous) 


f.  First  Aid  Only  Person  has  one-tirrre  treatment 
of  minor  injury.  (No  lost  work  days.) 


g.  No  Injury. 
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a  Burns  {Chemical) 


Burns  (Thermal) 


Amputation 


Decompression  Sickness 


e.  Asphyxiation  (Suffocation) 


Fractures 


g  Dislucalion  _ 


DA  FORM  285,  AUG  80  AND  DA  FORM  285-1.  AUG  80  ARE  OBSOLETE 


Abrasions 


Concussion 


Sprain/Strain 


Cuts/Laceratiuns 


Contusion 


Frijstbite 


Heat  Stroke 


Heat  Exhaustion 


Noise  Injury/Illness 


SECTION  B  -  PERSONNEL  INFORMATION  (Continued) 


31.  Person’s  sctk>n(s)  st  time  of  accident  (Check  one  and  etptain  In  Stock  32,} 


a.  Soldiering 


Combat  Soldiering 


Physical  Training 


Weapons  Firing 


Engii>eering  or  Construction 


f.  Communications 


Security/Law  Enforcement 


Fire  Fighting 


i.  Patient  Cara  (Peopte/Animatg} 


32.  SPECIFIC  DESCRIPTION  OF  ACTIVmr/TASK 


Test/Study/Experimenis 


Educational 


Information  and  Arts 


m.  FfKxl  and  Drug  Inspection 


n.  Laundry/Dry  Cleaning  Services 


Pesl/Plan!  Control 


Operating  Vehicle  or  Vessel 


Handling  Animal 


r.  Mainienance/Repair/Servicing 


s.  Fabricating 


t.  Handling  Material/Passengers 


u  Janitorial/ 

Housekeeping/ 
Grounds  Keeping 


Food/Drink  Preparations 


w  Supervisory 


01  lice 


Counseling/Advisory 


Sports 


aa.  Hobbles 


bb.  Passenger 


cc.  Human  movement 


dd.  Horseplay 


ee.  By  standing/spectating 


If.  Personal  Hygiene/Food/Drink 
Consumpt  lon/Sleeping 


gg.  Parachuting  (See  /nstrachons} 


33.  ON  FIELD  EXERCISE  (Check  one} 

□ 

a 

Yes  (If  YES,  specify 

name  of  exercise.) 

□ 

b. 

No 

<3)  Individual 


Other  (Specify) 


34.  ACTIVITY  PART  OF 
TACTICAL  TRAINING? 
(Check  one; 

□  a.  Yes 

□  b.  No 


36.  Type  of  training  participating  in  at  the  time  of  accident 
(Check/spectfy) 


a.  School  (Specify) 


(1)  Platoon  (2)  Crew 


On<the-job  training 


38.  Required  protective  equipment 


CHECK  APPROPRIATE  BLOCK(S) 


a.  Seat  belt 


Helmet 


c.  Goggles/glasses 


Gloves 


e.  Ear  plugs 


Other  (Specify) 


43.  StandarcVReference  covering  activity/task 


a.  Soldier’s  Manual  (Task  No.) 


err  (Task  No  ) 


AFVTM/FM  (Specify) 


35.  Type  of  training  facility  being  used  (Check  one) 


a.  Garrison 


Local  training  area 


Major  training  area 


NTC 


e.  JRTC 


CMTC 


Std.  range 
facility/  live  tire 


Other  (Sfieeity) 


37.  Last  time  individual  received  training  prior  to  accident  on  activity  specified 
in  block  31?  (Check  one) 


0-3  months 


3  ^  6  months 


6  -  9  months 


9  -  12  months 


e.  1-2  years 


1.  More  than  2  years 


g.  Never 


Not  applicable 


39.  INDIVIDUAL  LICENSED  TO  OPERATE  VEHICLE/EQUIPMENT?  (Check  one) 

□  8  Yes  □  b.  No  □  c.  N/A 


40.  DIO  ALCOHOL  CAUSE/CONTRIBUTE  TO  THIS  ACODENT?  (Check  one} 


□  b.  No 


□  c.  Unknown 


41.  If  drugs  caused/  contributed  to  I  42.  Were  vision  enhancement  devices  being 
this  accident,  check  appropriate  1  used?  (Check  appropriate  block.} 
block  I 


Yes  (Specify  type/niodei  in  c  and  d.} 


No 


Prescription 


Illegal 


Over-lhe-counier 


None 


44.  WAS  ACTIVITY/TASK  PERFORMED  lAW  STANDARO/REFERENCE?  (Check  one} 

□  a..  Yes  □  b.  No  (/( NO,  comp/efe  b/ocks  46-47.^ 


45.  DID  INDIVIDUAL  MAKE  A  MISTAKE?  (Check  one; 

□  a.  Yes  (if  YES.  complete  blocks  46^47.)  □  b  No 


e.  None  {Go  fo  block  45.) 


46.  What  was  the  mistake?  How  was  the  activityAeak  peHormed  Incorrectly?  (Explain  below.) 


47.  Why  was  mistake  made/activity  performed  Incorrectly?  (Check  fhe  most  important  reason  and  specify  In  Block  63.; 


1.  Inadequate  school  training  (confenf/amounO 


Inadequate  unit  training  (contenVamount) 


Inadequate  on-the-iob  training  (cortfenf/amouni; 


Fear/ excitement 


Overcontidefil  In  owrVothars  abilities  - 


f.  In  a  hurry 


Poor/bad  attitude 


Lack  of  resl/sieep 


i.  Effects  ol  alcohol/drugs 


Inadequaia  tachitlas 


Inadequate  services 


Improper  equipment  design 


m.  Inadequate  written  procedures  (AR,  TM,  SOP) 


Imprc^ief  supervision 


.  >  Other  (Specify  (n  narrative)  '• 
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41.  Time  licensed  on  this  vehicle  (Check  one) 


a.  Less  than  one  year 


One  to  two  years 


c.  Over  two  years 


Unlicensed 


5»ttJiiUN  B  -  PERSONNEL  INFORMATION  (Continued) 


49,  Total  AMV  driving  mileage  (Check  one) 


a.  Less  than  1.000  miles 


1 .000  -  5,000  miles 


5,000  •  10.000  miles 


Over  10,000  miles 


SO.  Total  lime  In  unit  (Check  one) 


a  Less  than  6  months 


6  months  -  1  year 


Over  one  year 


hSte  °  ™  individual  named  in  block  12?  (This  is  Ii00ded  in  ardor  to  ralala  the  person  m  block  12  to  the 

□  Item  A  □  Item  B  □  item  C  □  OTHER  (Specify) 


_ _  SECTION  C  ■  PROPERTY/MATERIAL  INVOLVED  (Whether  Damaged  or  Not) 


I  52  Type  ol  Hem 


53  Model  number 


54.  Ownership  (DOD,  DA.  POV  Unit.  Person) 

55  Dollar  cost  ol  damage 

56  Rollover  protection  system  installed?  C 

57.  Was  this  item  being  towed?  C 

58-  It  towed,  enter  letter  tor  item  doing  towing 

59  Types  ot  collision  codes  (Pick  up  to  three  from 
tist  below  and  enter  in  blocks.)  (in  sequence  ) 

Types  of  ColUsions 

1  -  Going  forward  and  collided  with  moving  vehicle 

2  -  Going  forward  and  collided  with  parked  vehicle 

3  •  Collision  while  backing 

4  -  Collision  with  pedestrian 

5  ‘  Collision  with  object  (other  than  vehicle/pedestrian 

6  Overturned 


□  NA 

□  NA 


□  NA 

"5  nIT 


□  NA 

□  na 


Ran  off  the  road 
Jackknifed 

Going  forward  and  rear-ended  moving  vehicle 
Going  forward  and  rear-ended  parked  vetiicle 
Collision  while  turning 
Other  (Specify) 


60.  ComponenVPart  that  FailedAXIalluncUoned  (Complete  this  section  If  a  materiel  lailureimalfunctlon  causedicontrlbuted  to  the  eccldent.) 


a.  National  Stock  Number 


Pan  Number 


c.  Describe  Part 


Manufacturer’s  Identification  Code 


e.  EIR/QDR  Number 


61  How/Why  Part  Mailunclioned  (Select  code  ffom 

"How”  li$t  below  and  enter  in  first  block:  select  code 
_ from  "Why"  tist  and  enter  in  second  block ) 


How  Part  Failed/Malfunctioned  Codes 

1  -  Overheated/burned/melted  9  - 

2  -  Froze  (temperature)  10  - 

3  “  Obstructed/pinched/clogged  1 1  - 

4  •  Vibrated  12  - 

5  -  Rubbed/worn/frayed  13  . 

6  -  Corroded/rusted/pitted  14  . 

7  -  Overpressured/burst  15  - 

8  -  Pulled/stretched  Blani 


Twisted/torqued 

Compressed/hit/punctured 

Bent/warped 

Sheared/cut 

Decayed/decomposed 

Electric  current  action 

Unknown/Other 

Not  reported 


Why  Part  Faited/Matfunctioned  Codes 

1  -  Improper  equipment  design 

2  •  Inadequate  maintenance 

3  -  Inadequate  manufacture  of  equipment 

4  -  Inadequate  written  procedures  (AR,  TM,  SOP) 

5  •  Improper  supervision 

6  -  Unknown 

7  -  Other  (Specify  in  narrative) 
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SECTION  D  -  ENVIRONMENTAL  CONDITIONS  INVOLVED 


62.  Environmental  conditions.  (Check  environmental  conditions  present  and  indicate  if  condition  causedfcontributed  to  the  accident) 


p  Siipfiery  (not  duo  to  precipitatton) 


Air  pressure  (bends,  decomprosston.  attitude,  hypoxia) 


r  Ligiilntng,  sialic  electricity,  ground 


OTHER  (Specify) 


SECTION  E  -  ACCIDENT  DESCRIPTION/NARRATIVE  (From  blocks  10,  47) 


63.  GIVE  THE  SEQUENCE  OF  EVENTS  THAT  AMPLIFY/EXPLAIN  WHAT  HAPPENED,  LEADING  UP  TO  AND  INCLUDING  THE  ACCIDENT.  {Explain  why  accident  happened) 


.if -r  " " 


64a.  PRINTEOmrPED  NAME  OF  PERSON  COMPLETING  THIS  REPORT 


64e.  DATE  OF  SIGNATURE 

cry/MM/oo) 


641.  TELEPHONE  NO. 


PAGE  4,  DA  FORM  285,  JAN  92 


SECTION  F  -  CORRECTIVE  ACTION  AND  COMMAND  REVIEW 


65.  DESCRIBE  THE  ACTIONS  TAKEN,  PLANNED.  OR  RECOMMENDED  TO  ELIMINATE  THE  CAUSE(S)  OF  THIS  ACCIDENT  (from  unit  f&vof  up  to  HQDA) 


66a. .  PRINTEDmrPED  NAME  OF  COMMANDER 


72.  Accident  type  {Check  choice) 


a.  Army  Motor  Vehicle 


b.  Army  Combat  Vehicle 


c.  Army  Operated  Vehicle 


POV  -  Not  on  Ofircial  Business 


e.  Marine  Diving 


f.  Marine  Underway 


g.  Marine  Not  Underway 


73  NAME  OF  SAFETY  POINT  OF  CONTACT  (POC) 


Olher  Army  Vehtcie 


Chemical  Agent 


Explosive 


I.  Missile 


m.  Radiation 


n  Nuclear 


o.  Personal  Injury  *  Other 


Properly  Damage  -  Other 


q.  POV  -  On  Official  Business 


r.  Space 


s.  Commercial  CarrierTTransportation 


7a.  PHONE  NO  OF  SAFETY  OFFICE  POC  75  DATE  REPORT  COMPLETED  BY 

(kUTOVON,  Commercial.  BtcJ  SAFETY  OFFICE  (TY/MMlDD) 


SECTION  H  -  SPECIAL  INTEREST  AND/OR  SUPPLEMENTAL  INFORMATION 


PAGE  5,  DA  FORM  265,  JAN  92 
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PERMIT-REQUIRED  CONFINED  SPACES 
1.1.0  INTRODUCTION 

A  worker  entering  a  confined  space  can  be  exposed  to  multiple  hazards  if  conditions 
are  not  understood  or  safety  regulations  are  not  enforced.  Most  accidents  result 
from  failure  of  workers  to  recognize  a  confined  space  as  a  potential  hazard. 
Ignorance  and  negligence  have  led  to  a  number  of  deaths  each  year  by  asphyxiation, 
fire  and  explosion,  and/or  fatal  exposure  to  toxic  materials  (Table  H-1).  Because  of 
this,  OSHA  developed  the  Permit-Required  Confined  Spaces  Standard 
(29  CFR  1910.146). 

ABB-ES  associates  may  encounter  a  variety  of  confined  spaces  when  working  at 
hazardous  waste  sites.  As  the  confined  spaces  found  at  hazardous  waste  sites  are 
typically  unknown  and  usually  required  only  a  single  entry,  all  spaces  will  be 
considered  permit-required  unless  otherwise  allowed  by  the  Health  and  Safety 
Manager  (HSM). 

Before  entry  into  a  confined  space  is  permitted,  the  Health  and  Safety  Officer  (HSO) 
will  ensure  that  the  Health  and  Safety  Plan  (HASP)  addresses  the  entry  and  that  the 
entry  permit  has  been  issued.  Items  that  will  be  addressed  in  the  HASP  and/or  the 
Permit  will  include  the  following: 

•  Measure  to  use  to  prevent  unauthorized  entry. 

•  Identification  and  evaluation  of  the  hazards. 

•  Means,  procedures,  and  practices  necessary  for  safe  entry. 

•  Availability  and  proper  use  of  required  equipment. 

•  Procedures  to  determine  if  acceptable  entry  conditions  exist  and  that 
they  are  maintained  before  and  during  entry. 

•  Testing  or  monitoring  of  space  to  ensure  acceptable  conditions  are 
maintained. 

•  Identification  of  associates  with  active  roles  such  as  authorized 
entrants,  attendants,  entry  supervisor,  and  rescue  including  assignment 
of  duties. 
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Table  I-l 

Accidents  and  Illness  Type 
Confined  Space  (CS) 


:  REF. 

•No.. 

ACODENT  and  JLU^ESS  type  : 

INJDRDE 

FATALrn 

.  ^'ES 

1 

Atmospheric  Condition  in  CS 

80 

72 

78 

2 

Explosion  or  Fire  in  CS 

15 

49 

15 

3 

Explosion  or  Fire  at  Point-of-Entry 
to  CS 

23 

20 

32 

4 

Electrocution  or  Electrical  Shock 

11 

2 

9 

5 

Caught  In/Crushing  of  CS 

10 

3 

10 

6 

Trapped  in  Unstable  Materials  in 

CS 

16 

0 

16 

7 

Struck  by  Falling  Objects  in  CS 

15 

1 

14 

8 

Falls  (while  in  CS;  not  into  CS) 

27 

26 

1 

9 

Ingress/Egress  of  CS 

33 

30 

3 

10 

Insufficient  Maneuverability  in  CS 

15 

15 

0 

11 

Eye  Injury  in  CS 

10 

10 

0 

12 

Contact  with  Temperature  Extreme 
in  CS 

7 

4 

3 

13 

Noise  in  CS 

1 

1 

0 

14 

Vibration  in  CS 

1 

1 

0 

15 

Stress  from  Excess  Exertion  in  CS 

12 

0 

12 

Totals 

276 

234 

193 

Safety  Sciences,  San  Diego,  California  *  1977  [II 
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Training 

Rescue  procedures 

Permit  preparation,  issuance,  use,  and  cancellation. 
Coordination  of  entry  with  subcontractor. 

Review  of  entry  operations 


1.2.0  MEASURES  TO  PREVENT  UNAUTHORIZED  ENTRY 

Depending  on  site  conditions,  the  actual  confined  space  plus  a  suitable  area  around  the 
entrance  will  be  considered  the  Exclusion  Zone.  Only  those  who  meet  the  training 
requirements  of  The  Hazardous  Waste  Operations  and  Emergency  Response  Standard  (29 
CFR  1910.120)  and  the  Permit-Required  Confined  Spaces  (29  CFR  1910.146)  will  be 
allowed  in  this  area. 

The  perimeter  of  the  Exclusion  Zone  will  be  identified  by  flagging  or  some  other  method 
The  actual  confined  space  will  remain  sealed,  locked,  or  otherwise  protected  until 
authorization  for  entry  is  given.  If  the  entryway  into  the  confined  space  cannot  be 
protected  from  unauthorized  entry,  a  sign  stating  DANGER  -  PERMIT  REQUIRED 
CONFINED  SPACE,  DO  NOT  ENTER  will  be  placed  on  or  near  the  entry.  It  is  the 
responsibility  of  the  HSO  to  ensure  that  the  above  procedures  are  followed. 


1.3.0  IDENTIFICATION  AND  EVALUATION  OF  HAZARDS 

When  evaluating  a  confined  space  and  determining  its  exposure  potential,  both  physical 
and  chemical  hazards  must  be  considered. 
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1.3.1  Pbysical  Classification 

Confined  Spaces  are  defined  as  areas  large  enough  and  so  configured  that  an  employee 
can  enter  the  space  and  perform  assigned  work,  has  limited  or  restricted  access,  and  is 
not  designed  for  continuous  occupancy.  Confined  spaces  can  be  categorized  generally 
as  those  with  open  tops  and  a  depth  that  restricts  the  natural  movement  of  air,  and  those 
with  very  limited  openings  for  entry.  In  either  case,  the  space  may  contain  electrical  or 
mechanical  equipment  with  moving  parts.  Any  combination  of  these  parameters  changes 
the  nature  of  the  hazards  encountered.  Degreasers,  pits,  and  certain  types  of  storage 
tanks  may  be  classified  as  open-top  confined  spaces  that  usually  contain  no  moving  parts. 
However,  gases  that  are  heavier  than  air  (i.e.,  butane,  propane,  and  otho-  hydrocarbons) 
remain  in  dqiressions  and  will  flow  to  low  points  where  they  are  difficult  to  remove. 
Open-top  water  tanks  or  test  pits  that  appear  harmless  may  develop  toxic  atmospheres 
(e.g.,  hydrogen  sulfide  or  chlorinated  hydrocarbons)  from  the  vaporization  of 
contaminated  water  or  soil.  Therefore,  these  heavier-than-air  gases  are  a  primary 
concern  when  entering  such  a  confined  space.  Other  hazards  may  develop  due  to  the 
work  performed  in  the  confined  space  or  corrosive  residues  that  accelerate  the 
decomposition  of  scaffolding  supports  and  electrical  components. 

Confined  spaces  such  as  sewers,  casings,  tanks,  silos,  vaults,  and  compartments  of  ships 
usually  have  limited  access.  The  problems  associated  with  entry  into  these  areas  are 
similar  to  those  that  occur  in  open-top  confined  spaces.  However,  limited  access 
increases  the  risk  of  injury.  Heavier-than-air  gases  (e.g.,  carbon  dioxide  and  propane) 
may  lie  in  a  tank  or  vault  for  hours  or  even  days  after  the  contains  is  opened.  Because 
some  gases  are  odorless,  the  hazard  may  be  overlooked,  with  fatal  results.  Lighter-than- 
air  gases  may  also  be  trapped  within  an  enclosed-type  confined  space,  especially  those 
with  access  from  the  bottom  or  sides. 

The  most  hazardous  confined  space  is  one  that  combines  limited  access  and  mechanical 
or  electrical  devices.  All  the  hazards  of  open-top  and  limited-access  confined  spaces  may 
be  present,  together  with  the  additional  hazard  of  moving  parts.  Digesters  and  boilers 
usually  contain  power-driven  equipment  which,  unless  properly  isolated,  may 
inadvertently  be  activated  after  entry.  Such  equipment  may  also  contain  physical  hazards 
that  further  complicate  the  work  environment  and  the  entry  and  exit  process. 
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I.3.1.1  Physical  Hazards 

Physical  hazards  that  may  be  encountered  in  a  confined  space  include  non-chemical, 
physiologic  stresses  such  as  thermal  effects  (heat  and  cold),  noise,  vibration,  radiation, 
and  fatigue. 

L3.1.1.1  Thermal  Effects 

Four  factors  influence  the  interchange  of  heat  between  humans  and  the  environment: 

•  air  temperature 

•  air  velocity 

•  moisture  contained  in  the  air 

•  radiant  heat 

Because  of  the  nature  and  design  of  most  confined  spaces,  moisture  content  and  radiant 
heat  are  difficult  to  control.  As  the  body  temperature  rises  progressively,  a  worker 
continues  to  function  until  the  body  temperature  reaches  38.3®  to  39.4°C  (101°  to 
103°F).  When  this  body  temperature  is  exceeded,  the  worker  is  less  efficient,  and  is 
prone  to  heat  exhaustion,  heat  cramps,  or  heat  stroke.  In  a  cold  environment,  certain 
physiologic  mechanisms  come  into  play  that  tend  to  limit  heat  loss  and  increase  heat 
production.  The  most  severe  strain  in  cold  conditions  is  the  chilling  of  extremities  so 
that  activity  is  restricted.  Special  precautions  must  be  taken  in  cold  environments  to 
prevent  frostbite,  trench  foot,  and  general  hypothermia. 

I.3.1.1.2  Noise 


Noise  problems  are  usually  intensified  in  confined  spaces  because  the  interior  tends  to 
cause  sound  to  reverberate,  thus  exposing  the  worker  to  audio  levels  higher  than  in  an 
open  environment.  Intensified  noise  increases  the  risk  of  hearing  damage  to  workers, 
which  could  result  in  temporary  or  permanent  hearing  loss,  and/or  could  cause 
disorientation  and  affect  the  workers’  ability  to  function  even  to  the  extent  that  they  are 
unable  to  escape  from  the  space.  Noise  in  a  confined  space  that  may  not  be  intense 
enough  to  cause  hearing  damage  may  still  disrupt  verbal  communication  with  the 
emergency  standby  person  outside  the  confined  space.  If  the  workers  inside  cannot  hear 
commands  or  danger  signals  due  to  excessive  noise,  the  probability  of  severe  accidents 
can  increase. 
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I.3.1.1.3  Other  Physical  Hazards 

Some  physical  hazards  cannot  be  eliminated  because  of  the  nature  of  the  confined  space 
or  the  work  to  be  performed,  including  items  such  as  scaffolding,  surface  residues,  and 
structural  hazards.  The  use  of  scaffolding  in  confined  spaces  has  contributed  to  many 
accidents  caused  by  workers  or  materials  falling,  improper  use  of  guardrails,  and  lack 
of  maintenance  to  ensure  worker  safety.  The  choice  of  material  used  for  scaffolding 
depends  on  the  type  of  work  to  be  performed,  the  calculated  weight  to  be  supported,  the 
surface  on  which  the  scaffolding  is  placed,  and  the  substance  previously  stored  in  the 
confined  space. 

Surface  residues  in  confined  spaces  can  increase  the  already  hazardous  conditions  of 
electrical  shock,  reaction  of  incompatible  materials,  liberation  of  toxic  substances,  and 
bodily  injury  due  to  slips,  trips,  and  falls.  Without  protective  clothing,  additional  health 
hazards  may  arise  due  to  surface  residues. 

Structural  hazards  within  a  confined  space  (e.g.,  baffles  in  horizontal  tanks,  trays  in 
vertical  towers,  bends  in  tunnels,  overhead  structural  members,  or  scaffolding  installed 
for  maintenance)  constitute  physical  hazards  that  are  exacerbated  by  the  physical 
surroundings.  In  dealing  with  structural  hazards,  workers  must  review  and  enforce  safety 
precautions  to  ensure  safety. 

Rescue  procedures  may  require  withdrawal  of  an  injured  or  unconscious  person.  Careful 
planning  must  be  given  to  the  relationship  between  the  internal  structure,  the  exit 
opening,  and  the  worker.  Provisions  must  be  made  so  the  victim  is  positioned  in  front 
of  the  opening  in  such  a  configuration  that  he/she  can  be  removed  from  the  space.  If  the 
worker  is  above  the  opening,  the  system  must  include  a  rescue  arrangement  operated 
from  outside  the  confined  space,  if  possible,  by  which  the  worker  can  be  lowered  and 
removed  without  injury. 


1.3.2  Chemical  Classifications 

Confined  spaces  are  also  classified  according  to  existing  or  potential  chemical  hazards. 
The  classification  is  based  on  characteristics  of  the  confined  space,  oxygen  level, 
flammability,  and  toxicity.  Table  G-2  defines  the  parameters  of  each  classification.  If 
any  of  the  hazards  present  a  situation  that  is  Immediately  Dangerous  to  Life  and  Health 
(IDLH),  the  confin^  space  is  designated  as  Class  A  and  requires  Level  A  or  B  pCTsonal 
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protective  equipment.  The  classification  is  determined  by  the  most  hazardous  condition 
of  entering,  working  in,  and  exiting  a  confined  space.  Class  B  confined  spaces  have  the 
potential  for  causing  injury  and  illness,  but  are  not  IDLH  (Level  B  or  C  personal 
protective  equipment).  A  Class  C  confined  space  is  one  in  which  the  chemical  hazard 
potential  is  minimal  and  does  not  require  any  special  modification  in  work  procedures 
(Level  D  personal  protective  equipment). 


1.3.2.1  Hazardous  Atmospheres 

Hazardous  atmospheres  encountered  in  confined  spaces  can  be  divided  into  four 
categories:  (1)  oxygen-deficient,  (2)  flammable,  (3)  toxic,  and  (4)  irritant  and/or 
corrosive. 

1.3.2.1.1  Oxygen-Deficient  Atmosphere 

The  normal  atmosphere  is  composed  of  approximately  20.9  percent  oxygai,  78.1  percent 
nitrogen,  and  1  percent  argon,  with  small  amounts  of  various  other  gases.  Reduction  of 
oxygen  in  a  confined  space  may  be  the  result  of  either  consumption  or  displacement. 

The  consumption  of  oxygen  occurs  during  combustion  of  flammable  substances,  as  in 
welding,  heating,  cutting,  and  brazing.  A  more  subtle  consumption  of  oxygen  occurs 
biologically  (e.g.,  during  the  bacterial  action  of  the  fermentation  process).  Oxygen  may 
also  be  consumed  during  chemical  reactions  (e.g.,  formation  of  rust  [iron  oxide]  on  the 
exposed  surface  of  the  confined  space). 

A  second  cause  of  oxygen  deficiency  is  displacement  by  another  gas.  Helium,  argon, 
and  nitrogen  are  examples  of  gases  that  are  intentionally  used  to  displace  air  and  which 
therefore  reduce  the  oxygen  level.  Carbon  dioxide  may  be  intentionally  introduced  to 
displace  air,  but  can  also  naturally  displace  air  (e.g.,  in  sewers,  storage  bins,  wells, 
tunnels,  wine  vats,  and  grain  elevators). 

1.3.2.1.2  Flammable  Atmosphere 

A  flammable  atmosphere  generally  arises  from  vaporization  of  flammable  liquids,  by¬ 
products  of  work,  chemical  reactions,  enriched-oxygen  atmospheres,  concentrations  of 
combustible  dusts,  and  desorption  of  chemicals  from  inner  surfaces  of  the  confined  space. 
An  atmosphere  becomes  flammable  when,  in  the  presence  of  oxygen,  the  concentration 
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is  neither  too  rich  nor  too  lean  to  bum.  Combustible  gases  or  vapors  will  accumulate 
when  there  is  inadequate  ventilation  in  an  area  (e.g,,  a  confined  space).  Flammable 
gases  (e.g.,  acetylene,  butane,  propane,  hydrogen,  methane,  natural  or  manufactured 
gases,  or  vapors  from  liquid  hydrocarbons)  can  be  trapped  in  a  confined  space.  Heavier- 
than-air  gases  will  seek  lower  levels  (as  in  pits,  sewers,  and  various  types  of  storage 
tanks  and  vessels).  In  a  closed-top  tank,  lighter-than-air  gases  may  rise  and  develop  a 
flammable  concentration  if  trapped  at  the  top  of  the  tank. 

1.3.2.1.3  Toxic  Atmosphere 

The  substances  regarded  as  toxic  in  a  confined  space  can  cover  the  entire  spectrum  of 
gases,  vapors,  and  finely  divided  airborne  dust  in  industry.  The  forces  of  toxic 
atmospheres  encountered  may  arise  firom  the  manufacturing  process  (e.g.,  in  producing 
polyvinyl  chloride,  hydrogen  chloride  is  used,  as  well  as  a  vinyl  chloride  monomer, 
which  is  carcinogenic);  the  product  stored  (e.g.,  removing  decomposed  organic  material 
from  a  tank  can  liberate  toxic  substances  such  as  hydrogen  sulfide);  and  the  operation 
performed  in  the  confined  space  (e.g.,  welding  or  brazing  with  metals  capable  of 
producing  toxic  fumes). 

1.3.2.1.4  Irritant  (Corrosivel  Atmosphere 

Irritant  or  corrosive  atmospheres  can  be  divided  into  primary  and  secondary  groups. 
Primary  irritants  show  responses  at  the  point  of  contact  and  generally  exert  no  systemic 
toxic  effects.  Examples  of  primary  irritants  are  chlorine,  ozone,  hydrochloric  acid, 
hydrofluoric  acid,  sulfuric  acid,  nitrogen  dioxide,  ammonia,  and  sulfur  dioxide.  A 
secondary  irritant  is  one  that  may  produce  systemic  toxic  effects  in  addition  to  surface 
irritation;  for  example,  benzene,  carbon  tetrachloride,  ethyl  chloride, 
1,1,1-trichloroethane,  trichloroethylene,  and  3-chloropropylene. 

Prolonged  exposure  to  irritant  or  corrosive  concentrations  in  a  confined  space  may 
produce  little  or  no  evidence  of  irritation.  This  has  been  interpreted  to  mean  that  the 
worker  has  adapted  to  the  harmful  agent  involved.  In  reality,  it  means  there  has  been 
a  general  weakening  of  the  body’s  defense  reflexes  due  to  damage  of  the  nerve  endings 
in  the  mucous  membranes  of  the  conjunctive  and  upper  req)iratory  tract.  The  danger  in 
this  situation  is  that  the  worker  is  usually  not  aware  of  any  decrease  in  his/her  reaction 
to  the  toxic  substance. 
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1.3.3  General  Safety  Hazards 

1.3.3.1  Commumcation  Problems 

Communication  between  the  worker  inside  a  confined  space  and  the  standby  person 
outside  is  of  utmost  importance.  If  the  worker  suddenly  feels  distressed  and  is  not  able 
to  summon  help,  this  condition  could  result  in  a  fatality.  Frequently,  the  body  positions 
assumed  in  a  confined  space  make  it  difficult  for  the  standby  person  to  detect  an 
unconscious  worker.  When  visual  monitoring  of  the  worker  is  not  possible  because  of 
the  design  of  the  confined  space  or  location  of  the  entry  hatch,  a  voice-  or  alarm- 
activated,  explosion-proof-type  communication  system  is  necessary. 

Suitable  and  approved  illumination  is  required  to  provide  sufficient  visibility  for  work. 
Illumination  must  be  intrinsically  safe  and  explosion-proof. 

1.3.3.2  Entry  and  Exit 

Entry  and  exit  time  can  be  of  major  significance  if  the  physical  limitations  of  the 
entryway  hinder  the  rescue  of  an  injured  person.  The  degree  of  significance  is  directly 
related  to  the  potential  hazard  of  the  confined  space.  The  extent  of  precautions  taken  and 
the  standby  equipment  needed  to  maintain  a  safe  work  area  are  determined  by  the  means 
of  access  and  rescue.  The  following  should  be  considered:  type  of  confined  space  to  be 
entered;  access  to  the  entrance;  number  and  size  of  openings;  barriers  within  the  space; 
maximum  occupancy;  and  time  required  for  exiting  in  the  event  of  fire  or  vapor 
incursion,  or  to  rescue  injured  workers. 


1.4.0  GENERAL  WORK  PRACTICES 

Before  entry  into  a  confined  space  is  allowed,  the  HSO  will  ensure  that  procedures 
necessary  to  aisure  safe  permit  entry  are,  idaitified,  developed  and  implemaited.  These 
procedures  may  include  purging  and  ventilation,  and  isolation  (lock-out/tag-out). 
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1.4.1  PURGMG  AND  VENTILATION 

For  entering  and  working  in  a  confined  space,  environmental  control  is  accomplished  by 
purging  and  ventilation.  Purging  is  the  initial  step  in  adjusting  the  atmosphere  in  a 
confined  space  to  acceptable  standards  (i.e.,  Permissible  Exposure  Limits  [PELs], 
Threshold  Limit  Values  [TLVs],  and  LELs).  This  is  accomplished  either  by  displacing 
the  atmosphere  in  the  confined  space  with  fluid  or  vapor  (i.e.,  inert  gas,  water,  steam, 
and/or  cleaning  solution)  or  by  forced-air  ventilation. 

The  method  used  to  purge  or  ventilate  the  confined  space  will  be  determined  by  the 
potential  hazards  that  arise  due  to  the  product  stored  or  produced,  the  suspected 
contaminants,  the  work  to  be  performed,  and  the  design  of  the  confined  space.  When 
ventilating  and/or  purging  operations  are  to  be  performed,  the  blower  controls  must  be 
at  a  safe  distance  from  the  confined  space.  When  a  ventilation  system  is  operational,  air 
flow  measurements  (as  well  as  atmosphere  testing)  must  be  made  before  each  entry  to 
ensure  that  a  safe  environmental  level  is  maintained.  Initial  testing  of  the  atmosphere 
should  be  performed  from  outside  the  confined  space  before  ventilation  begins  to 
determine  precautions  necessary  for  purging  and  ventilating.  Testing  of  more  remote 
regions  within  the  confined  space  may  be  performed  once  the  immediate  area  within  the 
confined  space  has  been  made  safe.  Exhaust  systems  should  be  designed  to  protect 
workers  in  the  surrounding  area  from  exposure  to  contaminated  air.  If  flammable 
concentrations  are  greater  or  equal  to  10  percent  of  the  LEL,  all  electrical  equipment 
must  be  intrinsically  safe  and  explosion-proof.  Continuous  ventilation  is  required  by 
OSHA  where  ever  feasible.  The  atmosphere  must  be  tested  until  acceptable  levels  of 
oxygen  and  contaminants  are  continuously  maintained  for  three  tests  at  5-minute 
inten^als.  Care  must  be  taken  to  prevent  recirculation  of  contaminated  air  and  interaction 
of  airborne  contaminants. 

Continuous  general  ventilation  should  be  maintained  where  toxic  atmospheres  may 
develop  due  to  the  nature  of  the  confined  space  or  the  activities  being  performed,  as  i 
n  the  case  of  desorption  from  walls  or  evaporation  of  residual  chemicals.  General 
ventilation  is  an  effective  procedure  for  distributing  contaminants  from  a  local  generation 
point  throughout  the  work  space  to  obtain  maximum  dilution.  However,  special 
precautions  must  be  taken  if  the  ventilating  system  partiidly  blocks  the  exit  opening, 
including  methods  for  providing  respirable  air  to  each  worker  for  the  time  necessary  to 
exit  and  for  maintaining  communications. 
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1.4.2  Isolation/Lock-out/Tagging 

Isolation  procedures  must  be  specific  for  each  type  of  confined  space.  Safety  equipment 
required  during  this  procedure  will  be  designated  by  the  HSO  and  will  depend  on 
potential  hazards  involved.  A  Class  A  or  B  confined  space  must  be  completely  isolated 
from  all  other  systems  by  physical  disconnection,  double-block  and  bleed,  or  blanking 
off  all  lines.  In  continuous  systems,  where  complete  isolation  is  not  possible  (e.g., 
sewers  or  utility  tunnels),  specific  written  safety  procedures  must  be  used.  Shutoff 
valves,  serving  the  confined  space,  must  be  locked  in  the  closed  position  and  tagged  f 
or  identification.  In  addition  to  blanking,  pumps  and  compressors  serving  the  lines 
entering  the  confined  space  must  be  locked  out  to  prevent  accidental  activation.  If  a 
drain  line  is  located  within  the  confined  space,  provision  must  be  made,  when  necessary, 
to  tag  it  and  leave  it  open;  this  will  be  recorded  in  the  HASP. 

Electrical  isolation  of  the  confined  space  to  prevent  accidental  activation  of  moving  parts 
that  would  be  hazardous  to  workers  is  achieved  by  locking  circuit  breakers  and/or 
disconnects  in  the  open  (off)  position  with  a  key-type  padlock.  The  only  key  to  the 
padlock  is  to  remain  with  the  person  working  inside  the  confined  space.  If  more  than 
one  person  is  inside  the  confined  space,  each  person  must  place  his  own  lock  on  the 
circuit  breaker.  In  addition  to  the  lockout  system,  there  must  be  an  accompanying  tag 
that  identifies  the  operation  and  prohibits  use. 

Mechanical  isolation  of  moving  parts  can  be  achieved  by  disconnecting  linkages  or 
removing  drive  belts  or  chains.  Equipment  with  moving  mechanical  parts  must  also  b 
e  blocked  to  prevent  accidental  rotation. 


1.5.0  EQUIPMENT 

The  HSO  will  ensure  that  prior  to  entering  a  confined  space,  all  required  equipment  is 
present  on  site,  in  good  working  order,  and  that  all  associates  are  knowledgeable  in  their 
use.  The  HASP  and  entry  Permit  will  include  a  list  of  necessary  protective  equipment 
to  be  used  in  the  confined  space,  as  determined  by  the  HSO.  Items  to  consider  include 
head,  eye,  face,  and  foot  protection  against  traumatic  injury,  respiratory,  hand,  and  body 
protection  for  chemical  hazards  injuries,  as  well  as  ventilating,  monitoring  and  rescue 
equipment. 
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Equipment  that  may  be  required  on  sites  includes  the  following: 

•  Testing  and  monitoring  equipment 

•  Ventilating  equipment 

•  Communication  equipment 

•  Personal  protective  equipment 

•  Lighting  equipment 

•  Barriers  and  shields 

•  Ladders  or  other  means  of  ingress  or  egress 

•  Rescue  and  emergency  equipment 

•  Other 

Standard  items  required  at  all  sites  are  identified  on  the  entry  permit. 


1.5.1  Eye  and  Face  Protection 

If  eye-irritating  chemicals,  vapors,  or  dusts  are  present,  safety  goggles  are  required, 
unless  a  full-face  respirator  is  used.  If  both  the  face  and  eyes  are  exposed  to  a  hazard 
(e.g.,  during  scraping  scale),  a  full-face  shield  and  goggles  must  be  used.  For  those  who 
wear  corrective  glasses,  prescription  safety  glasses  or  goggles  can  be  acquired  through 
ABB  Environmental  Services,  Inc.  (ABB-ES).  As  a  general  safety  precaution,  eye 
protection  meeting  the  requirements  and  specifications  of  American  National  Standards 
Institute  (ANSI)  Standard  Z89. 1-1981  Class  B  should  be  worn  at  all  times  while  in  the 
con&ied  space. 


1.5.2  Head  Protection 

Hard  hats  must  be  worn  if  working  directly  under  the  manhole  or  entryway,  if  there  is 
any  danger  of  items  falling  on  the  worker’s  head,  or  as  an  adjunct  to  face  protection. 
All  hard  hats  must  meet  the  requirements  and  specifications  of  ANSI  Standard  289.1- 
1968. 
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1.5.3  FOOT  Protection 

Steel-toe,  steel-shank,  chemical-resistant  boots  (or  boot  covers)  must  be  worn  when 
entering  a  confined  space  if  there  is  a  danger  of  falling  objects,  stepping  on  a  sharp 
object  or  nail,  and/or  chemical  contaminants.  All  safety-toe  footwear  must  meet  the 
requirements  and  specifications  of  ANSI  Standard  241.1-1967. 


1.5.4  Body  Protection 

The  level  of  dermal  protection  to  be  worn  by  all  personnel  entering  the  confined  space 
will  be  determined  by  the  HSO,  based  on  all  data  available.  In  choosing  the  level  of 
protection,  the  HSO  must  consider  the  chemical  hazard  present,  as  well  as  the  potential 
for  heat  and  cold  stress. 


1.5.5  Hearing  Protection 

A  hearing  conservation  program  must  be  implemented  if  sound  pressure  levels  equal  or 
exceed  85  dBA  (decibels  on  the  A  scale),  based  on  an  8-hour,  time-weighted  average 
(TWA).  Hearing  protection  is  mandatory  for  noise  levels  above  90  dBA,  and  optional 
between  85  and  90  dBA.  If  noisy  conditions  are  expected  within  the  confined  space,  the 
HSO  should  notify  the  Health  and  Safety  Manager  (HSM)  or  the  Health  and  Safety 
Supervisor  (HSS)  and  make  arrangements  to  have  ear  plugs  at  the  site. 


1.5.6  Respiratory  Protection 

The  HSO  will  determine  the  level  of  respiratory  protection,  based  on  conditions  and  test 
results  of  the  confined  space  and  the  work  activity  to  be  performed.  (See  Appendix  G2 
for  selection  guidelines.) 


1.5.7  Hand  Protechon 

Gloves  of  impervious  rubber  or  similar  material  are  to  be  worn  to  protect  against  toxic 
or  irritating  materials.  If  rough  surfaces  or  sharp  edges  are  expected,  canvas  or  metal 
mesh  can  be  worn  over  the  rubber  gloves.  Where  isolation  of  the  electrical  system  is 
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impossible,  and  current  flow  of  more  than  5  milliamperes  through  the  body  could 
potentially  occur  due  to  contact  with  energized  electrical  equipment,  insulating  gloves 
should  be  worn.  These  gloves  must  meet  the  requirements  and  specifications  of  ANSI 
Standard  J6.6-1967. 


1.5.8  Safety  Belt/Harness 

Non-entry  rescue  (e.g.,  retrieval  systems)  must  be  used  whenever  an  authorized  Entrant 
enters  a  permit  space,  unless  the  retrieval  equipment  would  increase  the  overall  risk  of 
entry  or  would  not  contribute  to  the  rescue  of  the  entrant.  Each  Entrant  shall  use  a  chest 
or  full  body  harness  with  a  retrieval  line  attached  at  the  center  of  the  Entrants  back  near 
shoulder  level  or  above  the  Entrants  head.  Wristlets  may  be  used  in  lieu  of  the  chest  or 
full  body  harness  if  the  ABB-ES  can  demonstrate  that  the  use  of  a  chest  or  full  body 
harness  is  infeasible  or  creates  a  greater  hazard  and  that  the  use  of  wristlets  is  the  safest 
and  most  effective  alternative  (e.g.,  opening  is  less  than  18  inches  in  diameter).  The 
other  end  of  the  retrieval  line  must  be  attached  to  a  mechanical  device  or  fixed  point 
outside  the  permit  space  in  such  a  manner  that  rescue  can  begin  as  soon  as  the  rescuer 
becomes  aware  that  rescue  is  necessary.  A  mechanical  device  must  be  available  to 
retrieve  personnel  from  vertical  type  spaces  of  greater  than  5  feet  deep. 


1.5.9  Other 


When  employees  enter  a  confined  space,  a  barricade  must  be  erected  if  inadvertent  entry 
poses  a  problem.  The  barricade  must  have  a  mechanism  to  prevent  closure  of  the 
escapeway,  signs  warning  of  the  danger  present,  a  physical  barrier  (i.e.,  fence)  to  keep 
the  area  clear,  and  an  adequate  platform  (a  minimum  size  of  3  by  3  feet)  for  entry  or 
exit.  Added  features  such  as  a  tripod  with  either  block  and  tackle  or  a  mechanical  pulley 
mechanism  should  be  used  in  situations  where  quick  removal  of  a  worker  may  be 
required.  Communications  equipment  (i.e.,  intercom;  or  radio  systems)  should  be 
considered  when  the  entry  plan  is  formulated. 

1.5.10  Equipment  and  Tools 

Equipment  and  tools  to  be  used  in  a  confined  space  must  be  carefully  inq)ected,  and  must 
meet  the  following  requirements: 
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Hand  tools  must  be  kept  clean  and  in  good  repair. 

Portable  electric  tools,  equipment,  and  lighting  must  be  equipped  with  a  ground 
fault  circuit  interrupter.  All  grounds  must  be  checked  before  electrical  equipment 
is  used  in  a  confined  space. 

All  electrical  cords,  tools,  and  equipment  must  be  heavy  duty,  with  heavy  duty 
insulation,  and  inspected  for  visually  detectable  defects  before  use  in  a  confined 
space.  For  use  in  a  flammable  atmosphere,  their  design  must  be  explosion-proof 
and  intrinsically  safe. 

Air-driven  power  tools  must  be  used  when  flammable  liquids  are  present.  The 
use  of  air-driven  power  tools  will  only  reduce  the  risk  of  explosion,  not  eliminate 
it.  Explosions  can  result  from  tools  overheating  (e.g. ,  drilling),  sparks  produced 
by  striking  (e.g.,  percussion),  grinding,  or  discharge  of  accumulated  electrostatic 
charges  developed  from  the  flow  of  compressed  air. 

Lighting  used  in  Class  A  and  Class  B  confined  spaces  must  be  explosion-proof 
and  intrinsically  safe  and,  where  necessary,  equipped  with  guards.  Only 
equipment  listed  by  the  Underwriters  Laboratories  for  use  in  Division  1, 
atmospheres  of  the  appropriate  class  and  group,  or  approved  by  U.S.  Bureau  of 
Mines,  Mining  Enforcement  and  Safety  Administration,  Mine  Safety  and  Health 
Administration,  or  the  U.S.  Coast  Guard  should  be  used.  Lighting  should  not  be 
hung  by  electrical  cords,  unless  specifically  designed  for  that  purpose.  The 
illumination  of  the  work  area  must  be  sufficient  to  provide  for  safe  working 
conditions.  Under  no  circumstances  will  matches  or  open  flames  be  used  in  a 
confined  space  for  illumination. 

Cylinders  of  compressed  gas  must  never  be  taken  into  a  confined  space,  and 
should  be  turned  off  at  the  cylinder  valve  whai  not  in  use.  Bcempt  firom  this  rule 
are  cylinders  that  are  part  of  self-contained  breathing  apparatus  (SCBA)  or 
resuscitation  equipment. 

Ladders  should  be  adequately  secured,  or  of  a  permanent  type  that  provides  the 
same  degree  of  safety. 

Scaffolding  and  staging  must  be  properly  designed  to  carry  maximum  expected 
load  (safety  factor  of  four),  and  be  equipped  with  traction-  type  planking. 
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Only  hose  lines  and  components  specially  designed  for  the  compressed  gas  and 
working  pressure  should  be  used,  and  such  systems  must  have  a  pressure  relief 
valve  outside  the  confined  space. 


1.6.0  TESTING  AND  MONITORING 

Prior  to  entry  into  a  confined  space,  workers  must  know  its  potential  hazards.  Deaths 
have  occurred  because  a  presumably  safe  space  was  not  tested  before  initial  entry.  The 
OSHA  Permit-Required  Confined  Space  standard  requires  the  following  sequence  of 
testing,  in  the  order  given,  prior  to  entry  into  confined  spaces: 

1.  Oxygen  Content 

2.  Flammability 

3.  Toxic  Chemicals 

In  addition  to  testing  for  chemical  hazards,  harmful  physical  agents  (e.g.,  explosive 
dusts,  noise,  etc.)  should  also  be  conducted. 

Specific  instruments  are  required  to  test  the  atmosphere  for  these  conditions.  For 
example,  combustible  gas  indicators  are  designed  to  measure  the  concentration  of 
flammable  gases,  and  will  not  measure  or  indicate  the  presoice  of  carbon  monoxide  (CO) 
at  toxic  levels;  conversely,  a  CO  detector  is  designed  to  measure  CO  only.  Combustible 
gas  indicators  respond  differently  to  different  flammable  hydrocarbons;  therefore,  entry 
into  confined  spaces  with  flammable  gas  concentrations  above  20  percent  of  the  Lower 
Explosive  Limit  (LEL)  should  be  avoided.  The  flammability  measurement  may  be 
erroneous  if  the  oxygen  level  is  less  than  or  greater  than  normal  atmospheric 
concentrations.  Therefore,  it  is  required  that  the  oxygen  level  be  determined  prior  to 
flammability  testing  to  make  any  necessary  corrections  in  the  flammability  measurement. 

The  oxygen-deficiency  measuring  instrument  is  designed  to  measure  the  volume  of 
oxygen  present,  usually  scaled  with  a  range  of  zero  to  25  percent.  If  the  oxygen  level 
in  a  confined  space  atmosphere  is  less  than  19.5  or  greater  than  23.5  percent,  special 
precautions  must  be  taken.  In  accordance  with  Occupational  Safety  and  Health 
Administration  (OSHA)  Standard  29  CFR  Part  1910  and  other  references,  a  minimum 
oxygen  level  of  19.5  percent  has  been  adopted  for  worker  safety.  (This  assumes  that  the 
1.4  percent  displaced  oxygen  was  replaced  with  a  nonhazardous  substance.)  The  upper 
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oxygen  limit  has  been  set  at  23.5  percent  because  an  increase  above  this  level  will  greatly 
increase  the  rate  of  combustion  of  flammable  materials. 

Continuous  and/or  frequent  monitoring  becomes  necessary  in  cases  where  the  work  being 
performed  within  the  confined  space  has  the  potential  of  generating  toxic  agents.  Data 
collected  for  the  National  Institute  for  Occupational  Safety  and  Health  (NIOSH)  show  that 
in  28  of  80  accident  events,  the  toxic  gas  or  oxygen  deficiency  was  not  in  the  confined 
space  at  the  time  of  entry,  but  was  either  generated  by  the  work  occurring  in  the  space, 
or  by  gas  being  unexpectedly  admitted  into  the  confined  space  after  the  worker  had 
entered.  In  these  cases,  only  continuous  and/or  ftequent  monitoring  would  be  a  possible 
countermeasure. 


1.7.0  ENTRY  PERMIT 

Before  entry  into  a  confined  space  is  authorized,  the  HSO  must  document  the  completion 
of  all  required  safety  measures  required  by  the  OSHA  Permit-Required  Confined  Space 
Standard.  Documentation  of  these  measures  is  done  on  the  Confined  Space  Entry  Permit 
(see  Appendices  G2  and  G3).  Entry  into  any  confined  space  is  by  permit  only  unless 
first  cleared  by  the  HSM.  Die  entry  permit  is  an  authorization  and  approval,  in  writing, 
that  specifies  foe  personnel  permitted  to  enter  foe  space  and  foe  location  and  type  of  work 
to  be  done.  It  certifies  that  all  known  hazards  have  been  evaluated  and  necessary 
protective  measures  have  been  taken  to  ensure  foe  safety  of  each  worker.  The  entry 
permit  will  identify  foe  permit  space  to  be  entered,  foe  purpose  of  foe  entry,  foe  date  and 
authorized  duration  of  foe  entry,  foe  authorized  entrants,  foe  authorized  attendants,  the 
name  and  signature  of  the  HSO,  foe  hazards,  measures  used  to  isolate  or  eliminate  the 
hazards,  accqitable  oitry  conditions,  results  of  initial  and  periodic  air  monitoring,  rescue 
and  emergency  procedures,  communication  procedures,  equipment,  as  well  as  any  other 
pertinent  information  or  permits  (e.g.  for  hot  work)  required. 

At  foe  site,  foe  HSO  acts  as  foe  Entry  Supervisor  and  is  responsible  for  the  completion 
of  the  Confined  Space  Entry  Permit  and/or  foe  Manhole/Sewer  Entry  Permit,  ensuring 
that  atmospheric  testing  has  been  conducted  and  all  safety  precautions  have  been 
addressed.  The  Permit  will  be  posted  at  or  near  foe  entry  port^  so  that  all  associates  can 
confirm  that  pre-entry  preparations  have  beai  completed.  The  aitry  permit  applies  only 
to  the  task  or  job  identified  and  entry  into  foe  confined  space  cannot  exceed  foe  time 
required  to  complete  foe  assigned  task  or  job. 
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The  HSO  will  terminate  entry  and  cancel  the  entry  permit  when  aitry  operations  covered 
by  the  permit  have  been  completed  or  a  condition  not  allowed  by  the  permit  arises  in  or 
near  the  confined  space.  If  problems  are  encountered  during  the  entry  operation,  the 
HSO  shall  note  it  on  the  permit. 

THE  COMPLETED  PERMIT  MUST  BE  SENT  TO  THE  HSM  AS  ABB-ES  MUST 
RETAIN  AND  REVIEW  EACH  CANCELLED  PERMIT  ANNUALLY. 


1.8.0  TRAINING/HEALTH  MONITORING 

ABB-ES  personnel  required  to  work  in  conEned  spaces,  or  in  support  of  those  working 
(if  their  duties  include  emergency  rescue)  in  confined  spaces,  must  be  in  the  Health 
Monitoring  Program  and  have  received  the  40-hours  of  initial  hazardous  waste  site 
training,  initial  Confined  Space  Entry  training,  and  site  specific  training.  In  addition, 
associates  who  act  as  Rescue  personnel  must  maintain  currait  certification  in  first  aid  and 
CPR  and  be  trained  in  and  have  practiced  rescue  procedures  immediately  prior  to  entry. 

As  ABB-ES  workers  encounter  a  variety  of  confined  spaces  at  a  various  locations,  site 
specific  training  plays  an  important  role  in  informing  associates  of  the  hazards  assnciated 
with  the  entry.  Site  specific  training  shall  be  conducted  prior  to  each  entry,  whenever 
there  is  a  change  in  operations  which  an  associate  has  not  previously  been  trained,  when 
there  is  a  reason  to  believe  that  there  are  deviations  from  the  permit  space  entry 
procedures,  or  inadequacies  in  the  associate’s  knowledge  or  use  of  the  procedures. 

Training  will  include,  but  limited  to,  a  review  of  the  contents  of  the  HASP  and  permit, 
verification  of  associate  knowledge  and/or  training  on  the  use  all  equipment  to  be  used, 
emergency  procedures,  site  specific  hazards  and  the  duties  of  their  assigned  role. 


1.9.0  ROLES  AND  RESPONSmiLITIES 
1.9.1  Duties  of  Authorized  Entrants 

The  authorized  entrants  are  the  workers  who  actually  enter  the  confined  space  and  are 
therefore  at  the  greatest  risk.  Because  of  this  added  degree  of  risk,  these  workers  must 
be  knowledgeable  of  the  hazards  they  may  be  faced  with  during  entry,  including  the 
mode,  signs  or  symptoms,  and  consequences  of  the  exposure  and  have  the  knowledge  and 
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skills  necessary  to  recognize  a  prohibited  condition  or  dangerous  situation.  The  Bitrants 
must  be  made  aware  of  and  know  the  use  of  all  the  equipment  they  are  required  to  use 
while  in  the  confined  space. 

Communication  is  very  important  while  workers  are  in  a  confined  space.  Entrants  and 
Attendant  must  be  in  constant  communication  with  each  other  to: 

•  Enable  the  Attendant  to  monitor  the  Entrants  status 

•  To  allow  the  Entrant  to  alert  the  Attendant  whenever  the  Entrant  recognizes  any 
warning  sign  or  symptom  of  exposure  to  a  dangerous  situation,  or  when  the 
Entrant  detects  a  prohibited  condition. 

•  To  have  the  Entrant  exit  from  the  permit  space  as  soon  as  possible  whenever  an 
order  to  evacuate  is  given  by  the  Attendant  or  the  HSO,  when  the  Entrant 
recognizes  any  warning  sign  or  symptom  of  exposure  to  a  dangerous  situation, 
when  the  Entrant  detects  a  prohibited  condition,  or  when  an  evacuation  alarm  is 
detected. 


1.9.2  Duties  of  Attendants 

The  Attendant  is  responsible  for  ensuring  the  safety  of  the  Entrants  into  a  confined  space 
and  therefore  must  not  perform  any  other  duties  that  might  interfere  with  the  Attendants 
primary  duty  of  monitoring  and  protecting  the  Entrants.  The  Attendant  must  be  aware 
of  the  hazards  that  may  be  faced  during  entry,  including  information  on  the  mode,  signs 
or  symptoms,  and  consequences  of  the  exposure.  The  Attendants  must  be  aware  of  the 
possible  behavioral  effects  of  the  hazard  exposure  and  continuously  maintain  an  accurate 
count  and  identification  of  the  authorized  entrants  in  the  space.  The  Attendant  remains 
outside  the  permit  space  at  all  times  during  entry  operations  until  he/she  is  relieved  by 
another  attendant.  The  Attendant  must  be  in  constant  communication  with  the  Entrants 
to  monitor  their  status  and  to  alert  entrants  of  the  need  to  evacuate  the  space.  The 
Attendant  monitors  activities  inside  and  outside  the  space  to  determine  if  it  is  safe  to 
remain  in  the  space  and  orders  the  Entrants  to  evacuate  immediately  under  any  of  the 
following  conditions: 

•  The  Attendant  detects  a  prohibited  condition 
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•  The  Attendant  detects  the  behavioral  effects  of  a  hazard  exposure 

•  The  Attendant  detects  a  situation  outside  the  space  that  could  endanger  the 
Entrants. 

•  The  Attendant  cannot  effectively  and  safety  perform  all  his/her  duties. 

The  Attendant  is  responsible  for  summoning  rescue  and  other  emergency  services  as  soon 
as  the  Attendant  determines  that  the  Entrants  may  need  assistance  and  warns  unauthorized 
persons  that  they  must  stay  away  or  exit  the  space  immediately  should  they  approach  or 
enter  the  confined  space  while  entry  is  underway.  Should  unauthorized  persons  approach 
or  enter  the  confined  space,  the  Attendant  must  inform  the  HSO  immediately. 

The  attendant  is  allowed  to  perform  non-entry  rescue  only  unless  they  meet  the 
requirements  to  be  on  the  Rescue  Team  and  they  are  first  relieved  by  another  attendant. 


1.9.3  Duties  of  Entry  Supervisors  (HSO) 

The  Entry  Supervisor  (HSO)  has  overall  responsibility  for  the  entry  into  the  confined 
space.  They  are  required  to  be  knowledgeable  of  the  hazards  associated  with  the  entry, 
including  information  on  the  mode,  signs  or  symptoms,  and  consequences  of  exposure. 
The  HSO  is  responsible  for  vaifying,  by  checking,  that  the  appropriate  aitries  have  been 
made  on  the  permit,  that  all  tests  have  been  conducted,  and  that  all  procedures  and 
equipment  specified  by  the  permit  or  in  the  HASP  are  in  place  before  endorsing  the 
penmt  and  allowing  entry.  In  addition,  the  HSO  is  responsible  for  terminating  the  entry 
and  cancelling  the  permit  whenever  entry  operations  covered  by  the  permit  have  been 
completed  or  if  conditions  not  allowed  undo-  the  aitry  permit  arises  in  or  near  the  space. 

The  HSO  is  required  to  ensure  that  all  affected  workers  are  properly  trained  and  receive 
site  specific  training.  The  HSO  is  required  to  verify  that  the  rescue  services  are  available 
and  the  means  for  summoning  them  are  operable.  If  ABB-ES  rescue  team  is  used,  the 
HSO  is  responsible  for  ensuring  that  all  Rescue  team  members  have  practiced  rescues 
from  the  actual  or  a  representative  space  prior  to  (within  the  last  12  months)  authorizing 
entry  into  the  confined  space. 

He/she  is  responsible  for  removing  unauthorized  individuals  who  enter  or  attempt  to  enter 
the  confined  space  during  entry  operations.  If  the  responsibility  for  a  confined  space  is 
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transferred  or  at  predetermined  intervals  based  on  the  hazards  and  operations  performed 
with  in  the  space,  he/she  determines  that  entry  operations  remain  consistent  with  the 
terms  of  the  permit  and  that  acceptable  entry  conditions  are  maintained. 


1.9.4  Duties  of  Rescue  and  Emergency  Services 

Non-entry  rescue  (e.g.,  retrieval  systems)  must  be  used  whenever  an  authorized  Entrant 
enters  a  permit  space,  unless  the  retrieval  equipment  would  increase  the  overall  risk  of 
entry  or  would  not  contribute  to  the  rescue  of  the  entrant. 

The  HSO  must  identify  and  verify  that  rescue  and  emergency  services  are  available  prior 
to  allowing  entry  into  a  confined  space.  Rescue  and  emergency  services  personnel  can 
be  ABB-ES  associates  only  if  the  following  conditions  are  met. 

Each  member  of  the  rescue  team  has  received  the  following  training: 

•  Proper  use  of  personal  protective  equipment 

•  Proper  use  of  rescue  equipmait  necessary  for  making  rescues  from  permit  spaces 

•  Assigned  Rescue  duties 

•  Duties  of  the  authorized  Entrants. 

•  First  aid 
CPR 

The  Rescue  team  must  practice  making  confined  space  rescues  at  least  once  every  12 
months  from  the  actual  or  a  represoitative  confined  space.  A  representative  space  is  one 
in  which  the  opening  size,  configuration,  and  accessibility  is  similar  to  the  actual 
confined  space.  As  it  will  be  difficult  to  anticipate  the  types  of  spaces  that  ABB-ES 
associates  encounter,  the  practice  rescue  will  more  than  likely  have  to  take  place 
immediately  prior  to  entry  using  the  actual  confined  space.  When  simulating  rescue 
operations,  workers  must  practice  removing  dummies,  manikins,  or  actual  persons  ft-om 
the  confined  space  (or  a  representative  space). 

If  an  outside  service  is  to  be  used  for  rescue,  the  HSO  must  inform  the  rescue  service 
of  the  hazards  involved  with  entry  into  the  space,  and  provide  access  to  all  the  confined 
space(s)  so  that  they  can  develop  appropriate  rescue  plans  and  practice  rescue  operations. 
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1.10.0  RESCUE  PROCEDURES 

Rescue  procedures  to  be  used  are  site  specific  and  will  be  developed  as  part  of  the 
HASP. 


1.11.0  HOST  EMPLOYER/CONTRACTOR/SUBCONTRACTOR 

When  confined  space  entry  procedures  are  done  in  conjunction  with  another  company 
(host  employer/contractor/subcontractor),  the  entry  will  be  coordinated  to  ensure  that  is 
done  is  a  safe  manna-  for  all  concerned.  If  the  host  employer  or  Contractor  has  existing 
confined  space  entry  procedures,  ABB-ES  will  attempt  to  obtain  and  review  these 
procedures  as  well  as  all  available  information  regarding  the  space  and  the  hazards 
associated  with  it.  If  the  host  employer’s/contractor’s  procedures  meet  ABB-ES 
minimum  safety  procedures,  those  precautions  and  procedures  will  be  used.  If  ABB-ES 
feels  that  more  stringent  entry  procedures  are  warranted,  they  will  notify  the  host 
employer  of -the  methods  they  will  use  when  entering  the  confined  space. 

If  ABB-ES  is  the  General  Contractor  at  the  site,  they  will  notify  the  subcontractor  of  the 
existence  of  permit-required  confined  spaces  and  that  entry  is  allowed  only  through 
compliance  with  an  Confined  Space  Entry  Program.  ABB-ES  will  notify  the 
subcontractor  of  the  hazards,  precautions,  and  procedures  ABB-ES  has  implemented  for 
working  in  or  near  the  space. 

All  entries  will  be  coordinated  with  the  host  employer,  contractor,  or  subcontractor 
personnel  as  required.  ABB-ES  will  debrief  the  subcontractor  or  inform  the  host 
employer/contractor  at  the  conclusion  of  the  entry  operations  of  any  hazards  confronted 
or  created  in  the  confined  space. 


1.12.0  REVIEW  OF  PERMIT-REQUIRED  CONFINED  SPACE  PROGRAM 

The  HSM  will  review  the  Permit-Required  Confined  Spaces  program  on  an  annual  basis 
or  whenever  there  is  reason  to  believe  that  measures  taken  under  the  program  may  not 
protect  ABB-ES  associates.  The  HSM  will  review  the  Program  using  the  completed 
permits  as  well  as  all  other  available  information  as  a  guide.  Based  on  the  findings,  the 
HSM  will  revise  the  Program,  as  appropriate  to  correct  deficiencies  to  ensure  that 
associates  are  protected  from  permit  space  hazards.  No  associate  will  be  allowed  to  enter 
a  confined  space  until  all  deficiencies  are  corrected. 
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1.13.0  GENERAL  ENTRY  PROCEDURES 

This  subsection  describes  general  entry  procedures  for  confined  spaces.  The  actual 
procedures  used  on  a  site  may  vary,  depending  on  site  conditions  and  the  hazards 
associated  with  the  confined  space. 


1.13.1  Team  Size 

A  minimum  of  two  workers  are  required  for  each  confined  space  activity,  one  Entrant 
and  One  Attendant/Entry  Supravisor  (HSO).  This  is  for  a  relatively  non-hazardous  space 
where  a  non-entry  retrieval  system  is  being  used.  Arrangements  for  a  rescue  team  must 
still  be  done,  however,  they  do  not  have  to  present  during  the  entry.  Additional 
personnel  will  be  needed  for  larger,  hazardous,  more  complex  entries,  especially  where 
there  is  a  possibility  that  a  rescue  team  may  need  to  enter  the  space  to  rescue  the  Entrant. 
In  these  circumstances,  a  minimum  of  four  workers  are  required,  one  Entrant,  one 
Attendant,  one  HSO,  and  one  Rescue. 

These  are  the  minimum  numbers  required,  in  most  cases.  Additional  crew  members  may 
be  needed  if  entering  a  Class  A  or  Class  B  confined  spaces,  or  specialty  tasks  must  be 
completed.  Additional  crew  could  include  additional  Entrants,  decontamination 
personnel,  etc. 


1.13.2  General  Entry  Procedures 

The  following  steps  must  be  taken  when  entering  a  confined  space: 

(1)  Check  and  calibrate  all  pieces  of  equipment  to  ensure  they  are  in  good  working 
order.  DO  NOT  ENTER  A  CONFINED  SPACE  WITH  DEFECTIVE 
EQUIPMENT! 

(2)  Conduct  a  background  check  to  identify  all  potential  hazards  that  may  be 
encountered  in  the  confined  space.  Determine  if  there  is  a  potential  for 
fire/explosion  hazards,  as  well  as  a  toxic  or  oxygen-deficient  atmosphere. 
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(3)  Define  and  demarcate  the  exclusion  zone  with  flagging  or  some  other  method. 
Ensure  that  the  entrance  into  the  confined  space  remains  locked,  blocked,  or 
otherwise  protected  until  workers  are  ready  to  enter  the  space.  If  the  entrmice 
cannot  be  protected  from  unauthorized  ent^,  place  a  sign  one  or  near  the  entry 
stating  DANGER  -  PERMIT-REQUIRED  CONFINED  SPACE,  DO  NOT 
ENTER. 

(3)  Before  entry,  test  the  atmosphere  inside  the  confined  space.  An  attempt  should 
be  made  to  test  the  atmosphere  without  opening  the  entryway  (i.e.,  through  a  vent 
line  or  a  small  opening).  If  the  entry  way  must  be  opened  to  test  and  only  low 
levels  are  expected  in  the  confined  space,  crack  open  the  entryway,  test  the 
breathing  zone  first,  and  then  test  the  confined  space.  If  potentially  high  levels 
are  expected  in  the  breathing  zone,  respiratory  protection  should  be  worn  while 
opening  the  entryway  cover. 

(4)  If  an  oxygen  deficient,  explosive,  or  toxic  atmosphere  is  detected,  purge  or 
ventilate  the  confined  space  before  entry.  Retest  the  atmosphere  three  times  at 
5-minute  intervals.  A  person  can  enter  the  confined  space  without  respiratory 
protection  only  if  all  three  test  results  are  below  the  PEL/TLV,  10  percent  of  the 
LEL,  and  above  19.5  percent  oxygen  (all  three  conditions  must  be  met).  (NOTE: 
Any  downward  deflection  of  the  readings  on  the  oxygen  meter  from  background 
[i.e.,  20.9  per^nt]  should  be  viewed  as  a  potential  for  an  IDLH  atmosphere. 
Unless  contaminants  are  known  to  be  nontoxic,  do  not  enter  the  confined  space 
without  respiratory  protection  if  the  oxygen  level  is  below  background. 

(5)  Blank,  block,  or  otherwise  isolate,  lock-out,  and  tag  all  chemical,  physical, 
and/or  electrical  hazards,  wherever  possible. 

(6)  If  Entrants  are  using  an  air-purifying  respirator  or  if  an  IDLH  and/or  explosive 
atmosphere  exists,  air  monitoring  must  be  on  a  continuous  basis.  If  respiratory 
protection  is  not  used  and  there  is  potential  for  atmospheric  conditions  to  change 
due  to  work  practices  or  conditions,  air  monitoring  should  be  done  continuously 
or  periodically  as  site  conditions  warrant.  In  all  these  cases,  a  5-minute  escape 
pack  must  be  used. 

(7)  Record  all  results  of  the  tests  for  hazardous  conditions,  including  the  location,* 
time,  date,  weather  (if  applicable),  and  readings  on  the  photoionization  detector 
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(PID),  combustible  gas  meter,  oxygen-deficiency  meter,  Draeger  tubes,  and  any 
other  equipment  used  on  the  Confined  Space  Entry  Permit. 

(8)  Wear  appropriate  clothing  for  site  conditions,  as  determined  by  the  HSO. 

(9)  Wear  a  safety  belt  or  harness  with  lifeline  when  entering  a  confined  space  unless 
their  use  is  not  feasible  or  is  a  safety  hazard.  If  the  diameter  of  the  entryway  is 
less  than  18  inches,  the  wrist-type  harness  must  be  use,  and  special  provisions 
made  if  a  supplied-air  respirator  is  necessary. 

(10)  The  HSO  must  check  to  ensure  that  the  Confined  Space  Entry  Permit  is 
completed  and  all  associates  are  adequately  trained  before  authorizing  entry. 

(11)  One  person  (Attendant)  must  remain  at  the  entry  way  at  all  times  and  must 
maintain  continuous  contact  with  the  person  entering  the  confined  space.  Contact 
can  be  maintained  by  line  of  sight,  listening  for  sounds,  the  safety  line,  and/or 
radio.  The  Attendant  must  not  enter  the  confined  space  unless  the  non-entry 
retrieval  is  inoperable  or  infeasible,  they  are  a  trained  rescuer,  another  trained 
person  is  available  to  act  as  an  Attendant,  and  he/she  is  equipped  with  adequate 
respiratory  and  dermal  protection.  (In  most  cases,  respiratory  protection  would 
be  an  airline  respirator  or  SCBA.) 

(12)  Do  not  smote  when  working  in  or  near  confined  spaces,  and  do  not  take  flash-lit 
photographs  when  explosive  gases  are  known  or  suspected  to  be  present. 

(13)  Do  not  rely  on  permanent  ladders  because  they  are  often  in  poor  condition.  If 
they  must  be  used,  be  sure  of  footing.  Inspect  permanent  ladders  for 
deterioration  before  entering  and  while  descending.  Try  each  stq)  with  one  foot, 
while  standing  on  the  step  above.  When  in  doubt,  use  a  portable  ladder  of 
adequate  height  to  reach  3  feet  above  opening,  or  a  rope  ladder,  or  lower  the 
entry  person  using  the  tripod.  If  a  portable  ladder  is  used,  it  should  be  tied  off, 
if  possible;  otherwise,  it  should  be  held  in  place  by  the  standby  person. 

(14)  Do  not  work  without  adequate  lighting.  Use  only  explosion-proof  lights  or  hand 
lamps. 
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(15)  The  entry  person  must  not  remain  in  the  confined  space  if  he/she  becomes  even 
slightly  drowsy,  faint,  dizzy,  or  otherwise  uncomfortable.  Many  gases  that  cause 
the  most  problems  are  odorless,  tasteless,  and  invisible. 

(16)  THE  HSO  MUST  CANCEL  THE  PERMIT,  NOTE  AND  PROBLEMS 
ENCOUNTERED  AND  SEND  COMPLETED  FORM  TO  THE  HSM  IN 
PORTLAND  MAINE. 


1.13.3  Manhole/Sewer  Entry 

When  prqjaring  to  enter  a  manhole/sewer,  the  following  safety  measures  must  be  taken. 


(1)  Check  all  pieces  of  equipment  to  ensure  they  are  in  good  working  order.  DO 
NOT  ENTER  THE  MANHOLE  WITH  DEFECTIVE  EQUIPMENT! 

(2)  Park  the  vehicle  near  the  manhole  (DO  NOT  leave  the  vehicle  running).  If  the 
manhole  is  in  the  street,  it  is  best  to  park  so  as  to  detour  oncoming  traffic  around 
the  manhole.  The  vehicle’s  emergency  flashers  and  portable  yellow  wamin.:' 
beacon  must  be  ON.  The  vdiicle  saves  as  protection  from  oncoming  traffic,  can 
be  us^  to  store  emergency  equipment  (e.g.,  SCBA  and  first-aid  kit),  and  can  be 
used  in  extreme  emergency  to  slowly  pull  an  injured  person  from  the  confined 
space  if  a  tripod  with  hoist  attachment  is  unavailable  or  inoperable. 

(3)  When  appropriate,  erect  portable  barricades  or  cones  around  the  manhole  and  in 
front  of  the  vehicle  to  adequately  divert  traffic  and  to  prevent  pedestrians  from 
falling  in.  Reflective  vests  should  be  worn  so  that  workers  are  visible  to 
approaching  traffic. 

(4)  If  there  are  openings  large  enough  to  admit  sampling  tubes,  test  for  the  presence 
of  explosive  and  toxic  gases  before  removing  each  manhole  cover.  Otherwise, 
raise  one  side  of  the  cover  using  the  cover  hook  or  pick,  prop  it  slightly  open, 
and  conduct  the  tests. 

(5)  If  toxic  or  explosive  gases  are  detected  in  the  sewer  that  could  be  indicative  of 
a  spill,  leak,  or  otherwise  hazardous  condition,  report  this  immediately  to  the 
local  fire  department  and/or  department  of  public  works. 
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(6)  On  the  Manhole/Sewer  Entry  Permit,  record  the  results  of  tests  for  hazardous 
conditions,  including  location,  manhole  number  (if  applicable),  time,  date, 
weathCT  (if  applicable),  and  readings  on  the  PID,  combustible  gas  meter,  oxygen- 
deficiency  meter,  and  Draeger  tube.  Once  the  Manhole/Sewer  Entry  Permit  is 
completed,  the  HSO  will  verify  all  information  before  authorizing  entry. 

(7)  Remove  manhole  covers  with  a  cover  hook  or  pick;  do  not  improvise.  Be  careful 
of  fingers  and  toes;  the  cover  is  usually  heavy  and  difficult  to  handle.  Unless  the 
cover  is  extremely  heavy,  it  is  safer  for  only  one  worker  to  handle  it. 

(8)  Test  the  atmosphere;  if  a  toxic,  flammable,  or  oxygen-defidait  atmosphere  exists, 
ventilate  the  sewer.  Depending  on  the  hazard,  ventilation  can  be  accomplished 
in  several  ways;  for  example:  (1)  remove  and  vent  the  adjoining  upstream  and 
downstream  manhole  covers,  as  soon  as  possible,  and  well  in  advance  of  entering 
the  manhole  (high  hazard);  and  (2)  vent  the  manhole  in  which  entry  will  occur 
(very  low  hazard).  If  a  blower  is  used,  it  is  desirable  to  establish  a  flow  of  air 
in  the  sewer;  that  is,  in  one  manhole  and  out  another.  Ensure  that  the  air  intake 
is  well  away  from  automobile  exhaust,  and  combustible  and/or  toxic  atmospheres. 
Appropriate  traffic  control  measures  must  be  taken  by  barricading  or  otherwise 
marking  the  open  manholes. 

(9)  After  ventilating,  test  for  explosive  and  toxic  gases  and  oxygen  deficiency  in  the 
manhole  at  ground  level  and  at  the  bottom;  record  the  results.  If  entering  the 
sewer  itself,  perform  the  same  tests  at  the  manholes  at  either  end.  If  ventilation 
is  necessary,  monitor  the  atmosphere  in  the  manhole  while  work  progresses,  or 
continue  operation  of  the  blower.  Continuous  monitoring  (i.e.,  equipment  ON 
during  entire  entry)  is  imperative  because  conditions  within  the  sewer  may  change 
rapidly.  Do  not  enter  a  manhole  while  there  is  an  oxygen  deficiency  without  a 
pressure-demand,  air-supplied  breathing  apparatus.  If  the  oxygen  level  is  lower 
than  20.9  percent  of  background,  caution  must  be  taken  because  an  DDLH  atmo¬ 
sphere  may  exist. 

(10)  When  entering  manholes  or  tanks,  wear  hard  hats,  protective  clothing,  and 
appropriate  respiratory  protection  and  safety  belt  or  harness  with  lifeline  (when 
appropriate).  If  the  manhole  is  less  than  18  inches  in  diameter,  a  wrist-type 
harness  must  be  used  and  special  provisions  made  if  air-supplied  respirators  are 
necessary.  When  working  in  manholes  deeper  than  12  feet,  in  the  sewer  itself, 
or  where  potoitial  exists  for  gases  to  appear  unexpectedly,  a  5-minute  emergency 
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egress  air  supply  is  required  (unless  the  time  required  to  don  the  emergency 
respirator  is  greater  than  what  would  be  needed  to  exit  the  manhole). 

(11)  At  least  one  person  (i.e.,  standby)  must  remain  at  the  manhole  at  all  times  and 
must  maintain  continuous  contact  with  the  person  altering  the  sewer.  Contact  can 
be  maintained  by  line  of  sight,  listening  for  prearranged  sounds,  and  the  safety 
line  signals  and/or  radio.  The  standby  person  must  not  enter  the  manhole  unless 
another  trained  person  is  available  to  act  as  standby  and  has  adequate  respiratory 
and  dermal  protection  available.  (In  most  cases,  respiratory  protection  will  be  an 
airline  respirator  or  SCBA.)  The  standby/rescue  person  should  be  suited  up  (but 
not  yet  on  air)  before  the  work  crew  enters  the  confined  space. 

(12)  Do  not  smoke  when  working  in  or  near  manholes.  Do  not  take  flash-lit 
photographs  when  explosive  gases  are  known  or  suspected  to  be  present. 

(13)  Do  not  rely  on  the  manhole  ladders  because  they  are  often  in  poor  condition.  If 
they  must  be  used,  be  sure  of  footing.  Inspect  manhole  ladders  for  deterioration 
before  entering  and  while  descending.  Try  each  step  with  one  foot,  while 
standing  on  the  step  above.  When  in  doubt,  use  a  portable  or  rope  ladder  of 
adequate  height  to  reach  3  feet  above  the  manhole  opening,  or  lower  the  entry 
person  using  the  tripod.  If  a  portable  ladder  is  used,  it  should  be  tied  off  if 
possible;  otherwise,  it  should  be  held  in  place  by  the  standby  person. 

(14)  Do  not  work  without  adequate  lighting.  Use  only  explosion-proof  lights  or  hand 
lamps  in  the  manhole  or  sewer. 

(15)  The  entry  person  must  not  remain  in  the  manhole  or  sewer  if  he/she  becomes 
even  slightly  drowsy,  faint,  dizzy,  or  otherwise  uncomfortable.  Remember  that 
CO,  carbon  dioxide,  methane,  and  hydrogen  sulfide,  which  cause  the  most 
trouble,  are  odorless  (e.g.,  hydrogen  sulfide  has  a  distinct  odor  only  during  initial 
exposure),  tasteless,  and  invisible  gases. 

(16)  Once  the  permitted  work  is  completed,  the  HSO  will  cancel  the  permit,  note  any 
problems,  and  send  it  to  the  HSM  in  Portland  Maine. 
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ABB-ES 

ANSI 

Atmosphere 

Attendant 

Blanking/Blocking 

Ceiling  Level 

CO 

Combustible  Dust 
Confined  Space 


ABB  Environmental  Services,  Inc. 

American  National  Standards  Institute 

Refers  to  the  gases,  vapors,  mists,  fiimes,  and  dusts 
within  a  confined  space. 

The  individual  stationed  outside  one  or  more  permit 
spaces  who  monitors  the  authorized  entrants  and  who 
paforms  all  attendant’s  duties  assigned  in  the  employer’s 
permit  space  program 

The  absolute  closure  of  a  pipe,  line,  or  duct  by  fastening 
of  a  solid  plate  (such  as  a  spectacle  blind  or  a  skillet 
blind)  that  completely  covers  the  bore  and  that  is  capable 
of  withstanding  the  maximum  pressure  of  the  pipe,  line, 
or  duct  with  no  leakage  beyond  the  plate. 

The  maximum  airborne  concentration  of  a  toxic  agent  to 
which  an  employee  may  be  exposed  for  a  specified 
period  of  time. 

carbon  monoxide 

A  dust  capable  of  undergoing  combustion  or  burning 
when  subjected  to  a  source  of  ignition. 

A  space  that  is  large  enough  and  so  configured  that  an 
associate  can  bodily  enter  and  perform  assigned  work; 
has  limited  or  restricted  means  for  entry  or  exit;  and  is 
not  designed  for  continuous  use.  Confined  spaces 
include,  but  are  not  limited  to,  storage  tanks, 
compartments  of  ships,  process  vessels,  pits,  silos,  vats, 
degreasers,  reaction  vessels,  boilers,  ventilation  and 
exhaust  ducts,  sewers,  tunnels,  underground  utility 
vaults,  and  pipelines. 
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Confined  Space,  A  confined  space  that  presents  situations  that  are 

Class  "A"  IDLH.  These  include,  but  are  not  limited  to,  oxygen 

deficiency,  explosive  or  flammable  atmospheres,  and/or 
concentrations  of  toxic  substances. 

Confined  Space,  A  confined  space  that  has  the  potential  for  causing 

Class  "B"  injury  and  illness,  if  preventive  measures  are  not  used, 

but  not  IDLH. 

Confined  Space,  A  confined  space  in  which  the  potential  hazard  would 

Class  "C"  not  require  any  special  modification  of  the  work 

procedure. 

CPR  Cardiopulmonary  Resuscitation 

Double  Block  and  Bleed  The  closure  of  a  line,  duct,  or  pipe  by  closing  and 

locking  or  tagging  two  in-line  valves  and  by  opening  and 
locking  or  tagging  a  drain  or  vent  valve  in  the  line 
between  the  two  closed  valves. 

Engulfment  The  surrounding  and  effective  capture  of  a  person  by  a 

liquid  or  finely  divided  (flowable)  solid  substance  that 
can  be  aspirated  to  cause  death  by  filling  or  plugging  the 
respiratory  system  or  that  can  exert  enough  force  on  the 
body  to  cause  death  by  strangulation,  constriction,  or 
crushing. 

Entry  The  action  by  which  a  person  passes  through  an  opening 

into  a  permit-required  confined  space.  Entry  includes 
ensuring  work  activities  in  that  space  and  is  considered 
to  have  occurred  as  soon  as  any  part  of  the  entrant’s 
body  breaks  the  plane  of  an  opening  into  the  space. 

Entry  Supervisor  The  person  (such  as  the  employer,  foreman,  or  crew 

chief)  responsible  for  determining  if  acceptable  entry 
conditions  are  present  at  a  permit  space  where  entry  is 
planned,  for  authorizing  entry  and  overseeing  entry 
operations,  and  for  terminating  entry  as  required  by 
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HASP 

HSO 

HSM 

HSS 

Hot  Work 


IDLH 

Inerting 


Isolation 


Lower  Explosive  Limit 


1910.146.  (Note:  the  Entry  Supervisor  may  also  serve 
as  the  attendant  or  as  an  authorized  entrant  as  long  as 
that  person  is  trained  and  equipped  as  required  for  each 
role  he/she/fills.) 

Health  and  Safety  Plan 

Health  and  Safety  Officer 

Health  and  Safety  Manager 

Health  and  Safety  Supervisor 

Any  work  involving  burning,  welding,  riveting,  or 
similar  fire-producing  operations,  as  well  as  work  that 
produces  a  source  of  ignition  (e.g.,  drilling,  abrasive 
blasting,  and  space  heating). 

Immediately  Dangerous  to  Life  and  Health 

Displacement  of  the  atmosphere  by  a  nonreactive  gas 
(e.g.,  nitrogen)  to  such  an  extent  that  the  resulting 
atmosphere  is  noncombustible. 

A  process  whereby  the  confined  space  is  removed  from 
service  and  completely  protected  against  the  inadvertent 
release  of  material  by  the  following:  blanking  off  (skillet 
type  metal  blank  between  flanges),  misaligning  sections 
of  all  lines  and  pipes,  a  double  block  and  bleed  system, 
electrical  lock-out  of  all  sources  of  power,  and  blocking 
or  disconnecting  all  mechanical  linl^ges. 

The  minimum  concentration  of  a  combustible  gas  or 
vapor. 


(LEL)  in  air  (usually  expressed  in  percentage  by  volume  at  sea 

level),  which  will  ignite  if  any  ignition  source  (sufficient 
ignition  energy)  is  present. 
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NIOSH 

OSHA 

Oxygen  Deficiency 


Oxygen-enriched 

Atmosphere 

Permissible  Exposure 
Limit  (PEL) 


Permit-Required 
Confined  Space 


PID 


National  Institute  for  Occupational  Safety  and  Health 

Occupational  Safety  and  Health  Administration 

Refers  to  an  atmosphere  with  a  partial  pressure  of 
oxygen  (PO2)  less  than  132-  mm  Hg.  Normal  air  at  sea 
level  contains  approximately  21  percent  oxygen  at  a  PO2 
of  160-mm  Hg.  At  an  altitude  of  5,280  feet,  normal  air 
contains  approximately  21  percent  O2  at  a  PO1  of  132-mm 
Hg. 

Any  oxygai  concentration  greater  than  23.5  percent  (PO2 
190-mm  Hg)  at  normal  atmospheric  pressure. 

The  maximum  8-hour,  TWA  of  any  airborne  contaminant 
which  an  employee  may  be  exposed.  At  no  time  shall 
the  exposure  level  exc^  the  ceiling  concentration  for 
that  contaminant,  as  listed  in  29  CFR  Part  1910 
Subpart  Z. 

A  confined  space  that  has  one  or  more  of  the  following 
characteristics:  1)  contains  or  has  a  potential  to  contain 
a  hazardous  atmosphere;  2)  contains  a  material  that  has 
the  potential  for  engulfing  an  entrant;  3)  has  an  internal 
configuration  such  that  an  entrant  could  be  trapped  or 
asphyxiated  by  inwardly  converging  walls  or  by  a  floor 
which  slopes  downward  and  tapers  to  a  smaller  cross- 
section;  or  4)  contains  any  other  recognized  serious 
safety  or  health  hazard. 

Photoionization  Detector 


ppm 


parts  per  million 


Prohibited  Condition 


psi 


Any  condition  in  a  permit  space  that  is  not  allowed  by 
the  permit  during  the  period  when  entry  is  authorized. 

pounds  per  square  inch 
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Purging 


Respirator  (Approved) 


SCBA 

Standby  Person 


Threshold  Limit  Value 
(TLV) 

TWA 


The  method  by  which  gases,  vapors,  or  other  airborne 
impurities  are  displaced  from  a  confined  space. 

A  device  that  has  met  the  requirements  of  30  CFR  Part 
11,  is  designed  to  protect  the  wearer  from  inhalation  of 
harmful  atmospheres,  and  has  been  approved  by  the 
Bureau  of  Mines  and  NIOSH,  and  the  Mine  Safety  and 
Health  Administration  (formerly.  Mining  Enforcement 
and  Safety  Administration). 

self-contained  breathing  apparatus 

A  person  trained  in  emergency  rescue  procedures, 
assigned  to  remain  outside  the  confined  space  and  to  be 
in  communication  with  those  working  inside. 

The  maximum  8-hour,  TWA  of  any  airborne  contaminant 
to  which  an  employee  may  be  exposed  as  recommended 
by  the  American  Conference  of  Governmental  Industrial 
Hygienists. 

time-weighted  average 
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CONFINED  SPACE  ENTRY  PERMIT 
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Site  Name:_ _ _ 

Purpose  of  Entry: _ 

Contaminants: _ 

Type  of  Confined  Space: _ _ 

Date  and  Time  of  Entry:_ _ 


POTENTIAL  HAZARDS:  (Check  all  that  apply) 


CONFINED  SPACE  ENTRY  PERMIT 
29  CFR  1910.146 


_ Site  Location: 


Flammable 
O2  Deficiency 
Toxic 


^  Moving  Parts 
^  Valves  &  Pipes 
:  Electrical 


Date  and  Time  Permit  Expires_ 


Radioactive 

Noise 

Heat 


Entrapment 

Engulfment 

Other 


EQUIPMENT  REQUIRED:  (Check  all  that  apply) 


X 

LEL/O2  Meter 

X 

Safety  Harness 

iiiii 

PID 

Lifeline 

Level  B 

FID 

Hoist 

Level C 

Draeger  Tubes 

Ventilation 

Hydrogen  Sulfide 

Lighting 

Level D 

Other: 

Stand  by  SCBA 
Ladder 

Barrier  and  shield 
Radio 

Cellular  Telephone 


ACCEPTABLE  ATMOSPHERIC  LEVELS  FOR  ENTRY: 

>19.5%  =  Oxygen 
<10%*  =  LEL 

<10%  =  Hydrogen  Sulfide  Meter 


=  PID/FID 
=  Draeger  Tube 
=  Other 


non -sparking  tools,  intrinsically  safe  eauioment 


*Mav  use  <20%  LEL  as  long  as  precautions  are  taken  (e. 


ATMOSPHERE  TESTING  RESULTS: 

Record  time  and  results  of  readings  at  Entryway  (prior  to  opening  door  or  cover).  Initial  atmosphere  (greatest 
of  top,  middle  or  bottom  of  space),  when  atmosphere  Stabilizes  after  ventilation  (greatest  of  top,  middle,  or 
bottom  of  space),  and  periodically  thereafter  in  the  workers  Breathing  Zone. 

Breathing  Breathing  Breathing  Breathing 

_  Entryway  Initial*  Stabilized  Zone  Zone  Zone  Zone 

Time _ s _ 

%  Oxygen 

%LEL _ ■ 

H^S  Meter  (ppm) _ 

PID/FID  (ppm) _ _ 

Draeger  Tube  (ppm) 

Tube:  _ _ 

Other  (list)  _ _ _ _ 

*If  initial  readings  are  acceptable,  workers  can  enter  space  in  Level  D  or  Modified  Level  D  withhout  ventilation. 

Page  1 


CONFINED  SPACE  ENTRY  PERMIT 

29  CFR  1910.146 

Yes  No  N/A 

All  identified  atmospheric  and  physical  hazards  are  controlled. 

All  hazards  introduced  by  the  work  performed  are  addressed  (e.g.,  welding  fumes). 

Air  intake  of  the  ventilation  system  is  located  in  an  area  free  of  contaminants. 

Valves,  pipes,  and  mechanical  and  electrical  equipment  has  been  locked- out,  blocked 

ehocked,  disengaged  or  otherwise  disconnected  where  necessary. 

All  required  equipment  and  rescue  equipment  is  present  and  in  good  working  condition. 
Non-sparking  tools  and  intrinsically  safe  equipment  and  lighting  are  used  if  required. 

All  monitoring  instruments  have  been  properly  calibrated. 

All  workers  have  initial  confined  space  entry  training  certification. 

All  workers  reeeive  site  specifie  confined  space  entry  training. 

Rescue  team  members  practiced  rescue  operations  in  space  or  similar  space. 

Practice  Date: 

All  rescue  team  members  certified  in  first  aid  and  CPR. 

Entry  coordinated  with  subcontractors. 

DESCRIPTION  OF  RESCUE  PROCEDURES: 


PROBLEMS  ENCOUNTERED: 


Was  rescue  required? 


SIGNATURES: 

I  have  reviewed  the  work  authorized  by  this  permit  and  the  information  contained  here— in.  Written  instructions 
and  safety  procedures  have  been  received  and  understood.  I  understand  that  this  permit  is  not  valid  and  the  permit 
cannot  be  approved  and  entry  conducted  if  any  of  the  above  squares  are  marked  "NO"  or  if  required  sections  are 
incomplete. 

Entrants:  _  _ 

Attendants:  _  _ 

Rescue  Team:  _  _ 

Other:  _  _ ^ 


Permit  prepared  by:  _ _ 

Entry  Authorized  by  (HSO):  (Print) _ _  (Signature) 

PERMIT  CANCELLATION: 

Reason:  ' _ _ 

HSO  Signature:  _ 


Copy  of  form  sent  to  Health  and  Safety  Manager,  Portland,  ME.  (manditory) 
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APPENDK  D 


MANHOLE/SEWER  ENTRY  PERMIT 


W0109071.G80 


0H870-04 


ACCEPTABLE  ATMOSPHERIC  LEVELS  FOR  ENTRY: 


H  >19.5%  =  Oxygen 
<10%*  =  LEL 

■  <10%  =  Hydrogen  Sulfide  Meter 


=  PID/FID 
=  Draeger  Tube 
=  Other 


*Mav  use  <20%  LEL  as  long  as  precautions  are  taken  (e.g.,  non-sparking  tools,  intrinsically  safe  equipment! 
I  EQUIPMENT  REQUIRED:  (Check  all  that  apply) 


:  LEL/O2  Meter 

X 

Safety  Harness 

Level  A 

X 

Stand  by  SCBA 

PID 

X 

Lifeline 

Level  B 

Ladder 

FID 

X'-^- 

Hoist 

Level  C 

Barrier  and  shield 

.  Draeger  Tubes 

Ventilation 

Mod.  Level  D 

Radio 

Hydrogen  Sulftde 

Lighting 

Level D 

Cellular  Telephone 

Other: 

ATMOSPHERE  TESTING  RESULTS: 


■Record  time  and  results  of  readings  at  Entryway  (prior  to  opening  door  or  cover),  Initial  atmosphere  (greatest 
"of  top,  middle  or  bottom  of  space),  when  atmosphere  Stabilizes  after  ventilation  (greatest  of  top,  middle,  and 
space),  and  periodically  thereafter  in  the  workers  Breathing  Zone. 


Breathing  Breathing  Breathing  Breathing 
Initial*  Stabilized  2^nc  Z«ne  Zone  Zone 


Time 


%  LEL 


PID/FID 


Tf  initial  readings  are  acceotable.  workers  can  enter  space  in  Level  D  or  Modified  Level  D  withhout  ventilation. 


DESCRIPTION  OF  RESCUE  PROCEDURES: 

lull  chest  of  body  harness  with  retrieval  line  connected  in  the  center  of  back  at  shoulder  level  or  above  entrants 
head.  Retrieval  line  will  be  connected  to  tripod  with  hoisting  device.  Non- entry  retrieval  will  be  conducted, 
^f  entry  for  rescue  is  required,  workers  will  don  Level  B  PPE. 


Page  1 


All  identified  atmospheric  and  physical  hazards  are  controlled. 

All  hazards  introduced  by  the  work  performed  are  addressed  (e.g.,  welding  fumes). 

Air  intake  of  the  ventilation  system  is  located  in  an  area  free  of  contaminants. 

All  required  equipment  and  rescue  equipment  is  present  and  in  good  working  condition. 
Non-sparking  tools  and  intrinsically  safe  equipment  and  lighting  are  used  if  required. 
All  monitoring  instruments  have  been  properly  calibrated. 

All  workers  have  initial  confined  space  entry  training  certification. 

All  workers  received  site  specific  confined  space  entry  training. 

Rescue  team  members  practiced  rescue  operations  in  space  or  similar  space. 

Practice  Date: _ 

All  rescue  team  members  certified  in  first  aid  and  CPR. 

Entry  coordinated  with  subcontractors. 


PROBLEMS  ENCOUNTERED: 


Was  rescue  required? 


SIGNATURES:  * 

I  have  reviewed  the  work  authorized  by  this  permit  and  the  information  contained  here-in.  Written  instructions  ■ 
and  safety  procedures  have  been  received  and  understood.  I  understand  that  this  permit  is  not  valid  and  the  permit| 

cannot  be  approved  and  entry  conducted  if  any  of  the  above  squares  are  marked  "NO"  or  if  required  sections  are 
incomplete.  ^ 

Entrants;  _ _ _ 

Attendants:  _ _  ’  ~  ■ 

Rescue  Team:  _ _ _  ^  *  B 

Other:  ~  ~  “  " 


Permit  prepared  by: _ 

Entry  Authorized  by  (HSO):  (Print)_ 


PERMIT  CANCELLATION: 
Reason: 


(Signature)_ 


HSO  Signature: 


I  Copy  of  form  sent  to  Health  and  Safety  Manager,  Portland,  ME.  (manditory) 
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APPENDIX  J 


EXCAVATION  AND  TRENCHING 


W0109310.080 


7134-03 


APPENDIX  J 


J.i  Excavation  Procedures 

Because  excavations  and  trenches  pose  a  hazard  to  employees,  structures,  and 
equipment,  all  excavations  created  during  site  operations  will  be  done  in  accordance 
with  29  CFR  1926  Subpart  P.  The  following  steps  summarize  the  excavation 
procedures  that  will  be  followed  by  all  ABB  Environmental  personnel: 

•  Prior  to  excavating  of  trenching,  all  surface  encumbrances  located  so 
as  to  create  a  hazard  to  the  employees  will  be  removed  or  supported, 
and  all  underground  utilities  will  be  determined  and  located. 

•  Entry  into  excavations  will  be  avoided  at  all  costs.  If  entry  is 
unavoidable,  the  excavation  will  be  considered  a  confined  space;  as 
such,  entry  wiU  be  done  in  accordance  with  the  Confined  Space  Entry 
Program  (see  Appendix  I). 

•  Under  no  circumstances  will  site  personnel  enter  excavations  that  are 
not  adequately  protected  from  cave-ins  by  shoring  or  sloping. 

•  Stairways,  ladders,  or  ramps  will  be  located  in  trenches  deeper  than 
4  feet  and  situated  to  require  no  more  than  25  feet  of  lateral  travel. 

•  Excavations  below  the  base  of  a  building  or  structure  will  not  be 
permitted  rniless  the  building  or  structure  is  adequately  supported  or 
a  registered  professional  engineer  determines  that  the  excavation  will 
not  pose  a  hazard  to  the  employee. 

•  All  equipment  will  be  kept  at  least  2  feet  from  the  edge  of  the 
excavation. 

•  Any  excavation  left  open  and  unattended  will  be  barricaded  or  covered 
until  it  can  be  backfOled. 


ABB  Environmental  Services,  Inc. 
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32  Sloping 

Acceptable  options  for  sloping  or  benching  include  the  following: 

-Option  1.  A  slope  of  IV2  horizontal  to  1  vertical  (34  degrees  measured  from 
the  horizontal). 

Option  2.  Determination  of  the  maximum  allowable  slope  based  on  soil 
conditions  and  in  accordance  with  the  conditions  and  requirements  set  forth 
in  1926  Subpart  P,  Appendices  A  and  B  (see  Attachment  A). 

OP-t^o^  3.  Desigm  of  sloping  or  benching  systems  using  tabulated  data 
approved  by  a  registered  professional  engineer. 

•Option  4.  Other  systems  designed  by  a  registered  professional  engineer. 


J.3  Shoring 

Acceptable  options  for  shoring  include  the  following: 

•MPn  1.  Designs  using  Appendices  A,  C,  and  D  of  1910.126  Subpart  P  (see 
Attachment  A). 

■Option  2.  Designs  using  manufacturers  tabulated  data. 

Option  3.  Designs  using  tabulated  data  approved  by  a  registered  professional 
engineer. 

Option  4.  Other  support  systems  designed  by  a  registered  professional 
engineer. 


ABB  Environmental  Services,  Inc. 
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(il]  Installation  of  a  support  system 
shall  be  closely  coordinated  with  the  . 
excavation  of  trenches. 

(f)  Sloping  and  benching  systems. 
Employees  shall  not  be  permitted  to 
work  on  the  faces  of  sloped  or  benched 
excavations  at  levels  above  other 
employees  except  when  employees  at 
the  lower  levels  are  adequately 
protected  horn  the  hazard  of  falling 
roiling^  or  sliding  material  or  equipment 

(g)  Shield  systems^l)  General,  (i] 
Shidd  systems  shall  not  be  subjected  to 
loads  exceeding  those  which  the  system 
was  designed  to  withstand. 

(ii]  Shields  shall  be  hutalled  in  a 
maimer  to  restrict  lateral  or  other 
hazardous  movement  of  the  shield  in  the 
event  of  the  application  of  sudden 
lateral  loads. 

(iii]  Employees  shall  be  protected 

from  the  hazard  of  cave-ins  when 
entering  or  exiting  the  areas  protected 
byshieids,  * 

(iv]  Employees  shall  not  be  allowed  in 
shields  when  shields  are  being  installed, 
removed,  or  moved  vertically. 

(2)  Addltianal  requirement  for  shield 
systems  used  in  trench  excavations. 
^cavations  of  earth  material  to  a  level 
not  great^  than  2  feet  (.61  m]  below  the 
bottom  of  a  shield  shall  be  permitted, 
but  only  if  the  shield  is  designed  to 
resist  t^  forces  calculated  for  the  full 
depth  of  the  trench,  and  there  are  no 
indications  while  the  trench  is  open  of  a 
possible  lost  of  soil  &om  behind  or 
below  the  bottom  of  the  shield. 

Appendix  A  to  Subpart  P 

Soil  Classificatiort 

(a)  Scope  and  appiicadan^l]  Scope.  This 
appendix  desczibet  a  method  of  classifying 
soli  and  rack  deposita  baaed  on  sita  and 
enviranmental  conditlona.  and  on  the 
structure  and  composition  of  the  earth 
deposits.  The  appendix  Mntaina 

seta  forth  requirements,  and  deacibea 
acceptable  visual  and  mapnai  tests  for  use  in 
daasifying  soils.  v.- 

(2)  AppJication.  This  appendix  applies 
when  a  sloping  or  benching  system  la 
designed  in  accordance  with  the 
requiremenu  sat  forth  in  §  1828.a52(b)(2)  aa  a 
method  of  protection  for  employees  frra 
cave-ini.  tliij  appendix  also  applies  when 
timber  shoring  for  excavations  is  designed  as 
a  method  of  protection  from  cav»-ina  in 
accordance  with  appendix  C  to  lubpart  P  of 
part  1928,  and  when  aiuminizm  hydranlic 
shoring  is  designed  in  accordance  with 
appendix  0.  Appendix  also  applies  if 
other  protective  systems  aretieaigned  and 
selected  for  use  £ram  data  prepared  in 
accordance  with  the  requirements  set  forth  in 
1 19Z8.&52(cj,  and  the  use  of  the  data  la 
predicated  on  the  use  of  the  soil  dasaification 
system  set  forth  in  this  appendix. 

(b)  DefinidonM.  Tlie  detijoitiona  and 
examples  given  below  are  baaed  on.  in  whole 
or  in  part  the  following:  American  Sodety  for 


Testing  Matenaii  (ASTMl  Standards  D6S5-^5 
and  02468;  The  Ui^ed  Soils  Cassmcacon 
System.  The  U.S.  Department  of  Agricaimre 
(USD A]  Textural  Classification  Scheme  and 
The  National  Bureau  of  Standards  Repon 
BSS-121. 

Cemented  soil  means  a  soil  in  which  the 
particles  are  held  together  by  a  chemical 
agent  such  as  caidum  carbonate,  such  dst  a 
hand-size  sample  cannot  be  crashed  into 
powder  or  individual  soil  particles  by  finger 
pressure. 

Cohesive  soil  means  day  (fine  grained 
soil),  or  soil  with  a  high  clay  content  which 
has  cohesive  strength.  Cohesive  soil  does  not 
cramble.  can  be  excavated  with  vertical 
sidesiopes,  and  is  plastic  when  moist 
Cohesive  soil  is  to  break  up  when  dry. 
and  exhibits  significant  cohesion  when 
submerged.  Cohesive  soils  indude  clayey  ult 
sandy  day,  silty  day,  day  and  organic  day. 

Dry  soil  means  soil  that  does  not  exhibit 
visible  sigm  of  moiature  content 

Fissured  means  a  soil  material  that  has  a 
tendency  to  break  along  definite  planet  of 
fracture  with  Httle  reaiatanca.  or  a  matenai 
that  exhibits  open  cracks,  such  as  tension 
cracks,  in  an  exposed  surface. 

Granuiar  sod  means  gravel  sand,  or  silt 
(coarse  gramed  toil)  with  little  or  no  day 
content  Granular  soil  has  no  cohesive 
strength.  Some  moist  granuiar  soils  exhibit 
apparent  cohesion.  Granuiar  soil  cannot  be 
molded  when  moist  and  crumbles  easily 
when  dry. 

Layered  system  means  two  or  more 
diatinctiy  different  soil  or  rock  types  arr^ed 
in  layers.  .Micaceous  seams  or  weakened 
planes  in  rock  or  shale  are  considered 
layered.  ’  ^ 

Moist  soil  means  a  edition  in  which  a 
soil  looks  and  feela  damp.  Moist  cohesive  toil 
can  easily  be  shaped  into  a  ball  and  roiled 
into  small  diameter  thnadi  before  crumbling. 
Moist  granuiar  soli  that  contains  soma 
cohesive  material  will  exhibit  signs  of 
cohesion  between  partides. 

Plaatxc  means  a  property  of  a  soil  which 
allows  the  soil  to  be  deformed  or  molded 
without  cracking,  or  appredabla  volume 
change. 

Saturated  soil  means  a  soil  in  which  the 
voids  are  filled  with  water.  Saturation  does 
not  require  flow.  Saturation,  or  near 
saturation,  is  necessary  for  the  proper  use  of 
Instruments  such  as  a  pocket  penetrometer  or 
sheer  vane.  ’  - 

Soil  classification  system  means,  for  the 
purpose  of  this  subpart  a  method  of 
cat^ormng  soil  axid  rock  deposits  in  a 
hierarchy  of  Stable  Rock.  Type  A  Type  3. 
and  Type  C  in  decreasing  order  of  stability. 
The  categories  are  deterrnined  based  on  an 
analyiia  of  the  properties  snd  performance 
,charactsnitlci  of  the  deposits  and  thi 
environmental  cooditians  of  exposorer 

Stable  rock  means  natural  solid  ntinsral 
matter  that  can  be  excavated  with  vertical 
sides  and  remain  intact  while  exposed. 

Submersed  sod  means  soil  which  la 
underwater  or  is  tee  seeping. 

Type  A  means  cohesive  soils  with  an 
unconfined  compressive  strength  of  1.5  ton 
per  square  foot  (taf)  (144  kPa)  or  greater. 
Examples  of  cohesive  toils  are;  day,  nlty 
day,  sandy  day.  day  loam  *pd-  in  some 


cases,  silty  day  loam  and  sandy  day  loam. 
Cemented  soils  such  as  caliche  and  hardpan 
are  also  considered  Type  A.  However,  no  sod 
is  Type  A  if: 

(i]  The  sod  is  fissured:  or 

(ii]  The  sod  is  subject  to  vibration  from 
heavy  traffic,  pde  driving,  or  similar  efiecta: 
or 

(ill)  The  sod  has  been  previously  disturbed: 
or 

(iv)  The  sod  is  part  of  a  sloped.  layered 
system  where  the  layers  dip  inte  the 
excavation  on  a  slope  of  four  horizontal  to 
one  vertical  (4H:lV)  or  greater  or 

(v)  The  material  is  subject  to  other  factors 
that  would  require  it  to  be  dosaified  as  a  less 
stable  matenai 

Type  3  means: 

(1)  Cohasive  soil  with  an 
compressive  strength  greater  than  dS  tsf  (43 
kPa)  but  less  than  1.5  Uf  (144  kPa):  or 

(11)  Granuiar  cohesioniess  sods  induding; 
an^ar  gravel  (similar  to  cnxshed  rock).  sdt. 
silt  loam,  sandy  loam  and.  in  some  cases, 
silty  day  loam  and  sandy  day  loam. 

(fii)  Previously  disturbed  soils  except  those 
which  would  otherwise  be  dassed  as  Type  C 
soil 

(iv)  Sod  that  meets  the  unconfined 
compressive  strength  or  cementation 
requirements  for  Type  A  but  is  fissured  or 
subject  to  vibration:  or 

(v)  Dry  rack  that  la  not  stable:  or 

(vi)  Matenai  that  la  pan  of  a  sloped, 
layered  system  where  the  layers  dip  into’  the 
excavation  on  a  slope  less  steep  than  four 
horizontal  to  one  vertical  (4H:lV),  but  only  if 
the  material  would  otherwise  be  classified  as 
TypeB. 

'  Type  C  means: 

(Q  Cohesive  soil  with  an  unconfined 
compressive  strength  of  0.5  tsf  (43  kPa)  or 
leas;  or 

(ii)  Granuiar  toils  induding  gravel  sand, 
and  loamy  sand:  or 

(iii)  Submerged  sod  or  sod  from  which 
water  is  freely  seeping:  or 

(iv)  Submerged  rock  that  is  not  ttablo,  or 

(v)  Material  In  a  sloped,  layered  syatsm 
where  the  layers  dip  into  the  excavation  or  a 
slope  of  four  horizontal  to  one  vertical 
(4Hn,V}  or  steeper. 

Unconfined  compressive  strength  means 
the  load  per  unit  ares  at  which  a  soil  will  fail 
in  compression.  It  can  be  determined  by 
laboratory  testing,  or  estimated  In  tha  field 
Timing  a  pocket  penetTometeT,  by  llumh 
psmetration  tests,  and  other  methods. 

Wet  sad  means  soil  that  containa 
significandy  more  moisture  than  moiat  toil 
but  in  such  a  range  of  values  that  ooheaive 
material  will  slump  or  begin  to  flow  when 
vibrated.  Granular  matenai  that  would 
exhibit  cohesive  properties  when  moist  will 
lose  those  cohesive  properties  when  wet 

MBequirements^l)  aossifiaatioa  of  sod 
and  rock  deposits.  Each  soil  and  rock  deposit 
ahaH  be  classified  by  a  competent  paisoQ  as 

SUble  Rock.  Type  A  Type  a  or  Type  C  la 

acoardance  with  the  definitions  set  forth  in 
paragraph  (b)  of  this  appendix. 

(2)  Basis  of  classification.  Tbs 
ciaasification  of  the  deposits  ihafl  ba  made 
based  on  the  results  of  at  least  one  visual  and 
at  least  one  manual  analysis.  Such  asalyaes 
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shall  be  conducted  by  a  competeni  person 
using  tests  descnbed  in  paragraph  (d}  beiow. 
Of  in  other  recognized  methods  of  loil 
classification  and  testing  such  as  thoae 
adopted  by  the  America.  Society  for  Testing 
Materials,  or  the  Lr.S.  Ceoarnnfint  of 
Agntmteira  textural  daaaxncatian  tystem.  . 

(3)  Vrsnaf  and  mcnuuJ  anaJynea,  The  visTxal 
and  manual  analyses,  such  as  those  noted  as 
being  acccptabfe  in  paragraph  fd}  of  this 
appendix  s^il  be  designed  and  conducted  to 
proTtde  snftTQeot  quantitative  and 
quaiitapTe  usomenea  as  mar  be  neceaaary 
to  identify  propeiir  tbe  properties,  factors, 
and  conoiPoDs  anacnng  tbe  ciesaiScation  of 
the  deposits. 

(4|  layma  synama.  Is  a  layered  sysvm. 
the  system  shall  be  casstned  in 
with  its  weakest  layer.  Howwreti  aacd  layer 
may  be  naisifiad  indiriduallp  waawi  a  aure 
stable  layer  ha  a  fosa  layer. 

(S)  RedaaMiiluiuva,  H  sftsr  cisMuyiiig  a 
deposit  the  properoa.  fseton.  ca  cnaditions 
a^eccisg  ms  ctassiocaoon  cnange  in  any  way. 
the  manges  shall  be  evaluated  by  a 
competeni  pecaoo.  'Uia  dspoeit  *bjiil  he 
reciaseined  as  aaceiaary  to  reflect  the 

cnaneeQ  grrrsimtarti—^ 

(d)  AcceotadJe  visual  and  manuaJ  iests.— 
fl)  VjsuQi  tPMta  Visual  anaiysia  is  ocusoacted 
to  detennina  tpiaiiiauvs  mfonaatloit 
regarding  tha  excavauan  siie  ia  gpnurgi,  the 
soil  adjacent  to  the  excayation*  •nij 
forming  the  sides  of  the  open  excavatuuL  and 
the  soil  taken  as  samples  mom  excavated 
material 

PI  Observe  samples  of  soil  that  are 
excavated  and  soil  in  the  aides  of  tha 
excnvatloh.  Estzznats  the  range  of  partlde 
siics  and  tha  relative  amoimts  of  the  particle 
sizes.  Soil  that  is  primaniy  composed  of  fine¬ 
grained  matenai  is  cohesive  mateilaL  Soil 

composed  primarily  of  coarse-grained  sand 

or  gravel  is  graimiar  ma  teriah  ^ 

(ii)  Observe  soil  as  it  ia  excavated.  Soil  that 
remains  in  rfnmps  when  excavated  » 
cohesive.  Soil  that  breaks  up  easily  wnd  does 
not  stay  in  dumps  is  granniar. 

(ill)  Observe  the  side  of  the  opened 
excavation  and  the  smfBca  area  adfacent  to 
tha  excavation.  Oadc-iiks  openingt  such  as 
tension  cracks  canid  isdicata  fiamired 
matenai.  If  cbtmks  ai  soil  spnii  off  a  vertical 
side,  the  soil  could  be  fissuiecL  Small  spalls 
uw  endenca  of  novuit  gnmnd  and  are 
tndicatiopa  of  potentially  hazardoDa 
situaticRix 

(hr)  Ohaerra  tha  ana  adjacent  to  tha 
excavatioa  sod  tbe  eaccavatuni  itsolf  (at 
evidence  oi  nnmfjTtmj  TztLhty  other 

underground  stzaetxxcex  and  tn  kienxify 
pravioiiaiy  distiulii  nL  ^  ' 

(v)  Obserra  the  opanad  sida  of  tba 
axcavadoa  ta  idwtnfy  layered  syatama. 
&miaa  iayaed  systema  to  identify  if  tin 
loyen  dope  tnwatd  tba  axcavatioB. 
the  degree  of  slope  ot  the  layers. 

(vil  Obearra  the  area  adjacent  tn  the 
excavation  and  the  sides  ox  npeniwi 

excavatioa  for  avidance  of  suitaca  water, 
watar  saepmg  tram  tha  sides  oi  the 
excavation,  or  the  of  level  of  tha 

water  table. 

(vii)  Observe  the  arte 
excavatics  and  tfaj*  area  within 
excavation  for  aourcea  of  vibration  that  may 
affpct  stability  of  irrrjivarifin 


{Z\  Manual  lests,  Manuai  analysis  ax  soil 
sampias  is  ccoducied  to  detenxuse 
quaniitativa  as  well  as  quaiiLaoveiproperuis 
of  soil  and  to  provide  more  inionnancn  m 
order  tc  dasaiiy  soil  properly. 

(i)  P!ast:c::y\  Mold  a  moist  or  wet  samcis 
of  soil  into  a  oail  and  attemot  to  rod  it  into 
threads  as  min  as  Vk-inch  in  diameter* 
Cohesive  maieriai  can  be  aucceasniily  rciled 
into  thresds  without  grtimhiiwg  f Qf  exaEc;a, 
if  ai  least  a  two  inch  (50  mmi  length  of  V&- 
inch  thread  can  be  held  on  one  end  withcu: 
tearing,  me  ia  coheaive, 

(li]  Dry  amscgih.  If  tha  soil  is  dry  and 
cnimhlea  on  its  own  or  with  moderate 
pressure  into  mdividuai  grains  or  fine 
powder,  ii is  granuiar  (any  rnfnhinfltmn  of 
graveh  sand,  or  ultj.  If  the  soil  is  dry  and  f^iLs 
into  riiimpt  wnich  break  up  into  ssuuier 

OUt  ths  amoilpr  gjumpat  nniy  rm 

broken  up  with  di£calry.  ii  may  be  day  in 
any  comhinannn  with  gravel,  aand  qx  siiL  I: 
the  dry  sou  breaks  iT»tn  cimnpa  which  do  cot 
break  np  into  small  gbimnji  and  which 
oni^r  ba  broxen  with  difacuky.  and  there  is  no 
visual  indication  soil  is  naat^Tip^  ^ig 
may  be  considered  tinnamiiror^ 

(ill)  rAmno  penetrauaiL,  Tha  thumb 
penetration  test  can  be  used  to  estimate  the 
unconnned  compressive  strength  of  cohesive 
soils.  (This  ten  is  based  on  the  thumb 
penemtion  test  descnbed  in  American 
Society  for  Testing  and  Matenais  (ASTM) 
Standard  destgnauoa  D?  W 
Recommended  Practice  for  Description  of 
Soils  (Vi  tti  a  i— Manual  Procedural.'*}  Type  .A 
soils  with  an  nnr.nnnp»ri  compTessive 
strength  of  1.S  tsf  can  be  readily  mdpwt^  hy 
the  thumb;  Mweven  thay  can  ba  penetrated 
by  tha  thumb  only  with  very  great  effort. 

Type  C  soils  with  an  unconened  oompresaive 
strength  of  0.5  ^  can  be  esoLiIy  penetrated 
several  inches  by  the  thoinb.  and  ba 
mniripri  hy  light  finger  pressure.  This  teat 
should  ba  r-nnrULrtofj^  qq  ^  iinriiatufhjri  (gd 
sample,  such  as  a  large  of  spoik  as 

soon  as  practicabia  after  excavation  to  keen 
to  a  xzuminuz  tne  of  exnosura  to 

drying  influenrys.  If  the  excavation  ia  later 
exposed  to  watting  tnf!m>firoa  (rain,  ilaodinsj. 
the  ciassincanon  of  the  soil  must  be  changed 
accordingiy. 

(iv)  Ox^r  strength  ^^9  Eatlmatea  of 
uncon  fined  csmpresaiva  strength  of 
also  ba  obtained  by  use  of  a  pocket 
panetromater  or  by  a  hand-operated 
shearvane. 

(v)  Drying  test.  Tba  basic  purpoaa  of  the 
drying  test  is  la  differennate  between 
cohesive  material  with  fissures,  unfissured 
cohesive  xnateoak  azxi  gwrmiar  mataiiai.  The 
procedure  for  tha  drying  teat  InvoWea  drying 
a  sample  of  soil  that  ia  ^ppm-srttwii>aly  ooa 
inch  thick  (2.^  cm]  and  six  trtrkM  (15.24  cm] 
in  diameter  until  it  ia  thoraughly  dry; 

(A)  If  tha  lampie  develops  cracks  as  it 
dnex  significant 

Sampjfs  that  dry  without  cracking  ate 
to  be  btokan  by  If  considerabie  fom  is 

necessary  to  break  a  sample,  tha  has 
significant  cohesive  content.  The 

soil  can  be  as  a  unfissuxad 

cohasivo  aiarsnal  and  tha 
compressive  strength  shovid  ba 
(C)  If  a  sampta  breaks  easily  by  hantk  it  is 
either  a  fissoreu  cohesrva  maienai  or  a 


.granular  matenaL  To  disungmah  between  the 
two.  puiv'enze  the  dried  clumps  of  the  sample 
by  hand  or  by  stepping  on  them,  if  the  clumps 
do  not  puivenzs  eaaih'.  tha  matenai  is 
cohesive  with  fissures,  if  they  pulverize 
easily  into  very  Stnali  fragments,  tha  material 
is  graiuiar. 

Appendix  B  to  Subpan  P 

Sloping  and  Benching 

(a)  Scaoe  end anpiicaaan.  This  appeodix 
cooiams  specifications  for  sloping  and 
benching  when  uaea  as  metoods  of  pratacting 
employees  working  in  excavations  foom  cave¬ 
rns.  The  reouifements  cf  thi-<  appendix  apply 
when  the  design  of  siocing  and  benching 
protecuve  syaxems  is  to  ha  oartorraedfa 
accordance  with  the  requirements  sat  forth  in 
5  1926.a52fbK2}. 

{b\  DefinidoJis. 

Actual  siope  the  aiape  to  whick  an 
excavation  face  is  excavatea. 

Distress  meant  that  the  sou  is  in  a 
condition  where  a  cave-m  is  {s 

likely  to  occur.  Distress  is  evidenced  by  such 
phenomena  as  the  development  of  fissures  in 
the  face  of  or  adjacent  to  an  open  excavation: 
the  suondence  of  the  edge  of  an  excavation: 
tha  slumping  of  matertai  from  tha  faca  or  the 
bulging  or  heaving  ox  matenai  from  tba 
bottom  of  an  excavauom  the  spalling  of 
matenai  from  tha  face  of  an  excavauooiand 
ravelling.  La..  amount  of  TTLAtwriai 
as  pebbles  or  little  clumps  of  matenai 
suddenly  separating  from  the  face  of  an 
excavation  axxi  tncxling  or  roiling  down  into 
the  exeavanon. 

Maxinwm  ailawabia  sJopa  meaoa  tha  * 
steepest  mrnw  oi  axi  excavation  faca  that  is 
•Gceptable  for  tbe  xooat  favurable  stta 
conditions  as  protection  againat  cave-dia,  and 
is  expressed  as  the  ratio  of  honzontii 
distance  to  vertical  rise  (H:V]. 

Short  term  exposure  means  a  period  of 
time  less  than  or  equal  to  24  hours  that  an. 
excavation  is  open. 

fZecufrsmefio^  1 )  SoiJ  classificatjoet 
S<^  and  rock  depoaicz  snail  be  rtssarfiari  in 
accordance  with  appendix  A  to  snopazt  P  of 
part  192a, 

(2)  MarTmtttB  ailomdie  siape^  Tlia 
noaximnm  ailowabia  siopa  for  a  soil  or  xock 
deposit  abaii  ba  detenmneci  tram  labk^-l 
oi  this  appendix. 

(3)  Actual  siope.  (t]  The  actual  alopa  shall 
not  be  steeper  than  the  maximum  ailowabie 
slope. 

(ii]  The  actual  siope  snail  be  learn  ifrp 
than  the  maxunmn  allowahie  slope,  warn 
there  are  signs  os  disireas.  If  that  sitnatioB 
occurs,  tba  siope  shall  be  cut  back  to  sea 
actual  slope  which  is  at  least  Vk  homoBtai  to 
one  vertical  (VkHU.V)  leee  steep  than  tbo 
maximuw  ailowabia  siopa,  .  - 

(lii)  Whan  sutchaige  loads  from  stored 
material  or  equipment,  opafatiog  eqiapmaat, 
or  traffic  are  present,  a  competent  peisoa 
shall  detennioe  xha  de^ee  to  which  tha 
actual  slope  must  ba  reduced  beiow  tha 
ma-ifimum  allowable  slopfi,  and  shall  assure 
that  such  reduenoa  is  achieved.  Surcbaiga 
loads  from  adjacent  structures  shall  be 
evaluated  in  accordance  with  §  197fifi3(q. 

(4)  Configuraoaas^  Coufiguranoos  of 
gjnpirtji^  anW  bancoing  systems  shall  ba  in 
accordaaca  with  Figure  B-1. 


/  Vol.  54»  No.  209  /  Tbeaday,  October  31.  1980  /  Roles  Resolatiass 


TABLE  8-1 

MAXIMUM  ALLOWABLE  SLOPES 


SOIL  OR  ROCK  TYPE 

MAXIMUM  ALLOWABLE  SLOPES 

FOR  EXCAVATIONS  LESS  THAN  20  FEET 

_ _ 1 

STABLE  ROCK 
TYPE  A  (21 
TYPE  B 
TYPE  C 


VERTICAL  (90") 
3/4  : 1  (Sr) 

1:1  (45') 

IJs:  1  (34  ) 


NOTES: 

1.  Numbers  shown  in  parentheses  next  to  maximum  allowable  slopes  are  angles  expressed  in 
degrees  fro m  the  horizontal.  Angles  have  been  rounded  off. 

2.  A  shorc-cera  maximum  allowable  slope  of  1/2H:1V  (63*)  is  allowed  in 
excavations  in  Type  A  soil  Chac  are  12  feec  (3.67  a)  or  less  in  depth. 

Shorc-cerm  maximum  allowable  slopes  for  excavations  greater  chan  12 
feet  (3.67  ra)  in  depth  shall  be  3/4H:lV  (53*). 

3.  Sloping  or  benching  for  excavations  greater  than  20  feet  deep  shall  be  designed  by  a  registered 
professional  engineer. 


Figure  B-. 

Slope  Coofiguratioxui 

iAU  stAted  below  ere  in  bcrizontai  to  vertical  ratio) 

'  Excavations  made  in  T^e  A  soil 

1.  All  aimpie  ilope  excavation  20  feet  or  iesa  in  depth  shall  have  a  altowable  slope  of  %:!. 


20:  Max. 


Simple  Slope— ^nerai  m 

Excepnc^*  Simple  slope  excavationa  which  are  open  24  hours  or  lesa  (ahort  term)  and  which  are  12  feet  or  laia  in  depth  shall  have  a  ■ 
maxlTniim  allowahie  slope  of  ^ 
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I 

I 

Unsupported  Vertically  Sidkl  Lower  Portion— tVfaxiinum  8  Feet  in  Depth 

All  excavationa  more  than  8  feet  but  not  more  than  12  feet  In  depth  which  unsunported  vertically  sided  lower  portions  shall  lave  Svl 
maxTTnnm  allowable  slope  of  1.1  and  a  mflyimum  verticiil  side  of  3H  feet  W 


Unsupported  Vertkally  Sided  Lower  Portion— Maximum  12  Feet  in  Depth 

All  excavations  20  feet  or  leas  in  depth  which  have  vertically  sided  lower  portions  that  are  supported  or  shielded  shall  have  a  maumum 
allowable  slope  of  %:!•  Tlia  support  or  shield  system  must  extend  at  least  18  inches  above  the  top  of  the  vertical  side. 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


Suported  or  Shielded  Vertically  Sided  Lower  Portion 

4.  All  other  simple  slope,  compoinui  slope;  ind  verticaily  sided  hweg  purton  exeaiaticaui  shall  be  in  aecordanca  with  the  othe.  options 
pennitted  under  §  192aJ52(b). 


B-12  Excavations  Made  in  Typo  B  Soil 

1*  All  simple  slope  excavations  20  feet  or  less  in  depth  have  a  allowable  slope  of 


I 

I 
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Simple  Slope 


2.  AH  benched  excavations  20  feet  or  less  in  depth  shall  have  a  maximum  allowable 
follows: 


siope  of  1:1  and  maximum  bench  dimensions 


as 


Single  Bench 


Muitxplo  Bench 

X  AH  excavations  20  feet  or  less  In  depth  which  have  vertically  sided  lower  portions  shall  be  sUelded  or  supported  to  a  height  at  least  la 
L'^ches  above  the  top  of  the  vertical  side.  All  such  excavations  shah  have  a  maximum  allowabie  siope  of  1:1. 


S' 
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B  OVER  C 


2.  AH  other  lioped  excavationa  ahall  be  ia  accordaxice  with  the  other  options  pennitted  in  i  1928.652(b). 


Appendix  C  to  Sufapart  P 
Timber  Sharing  for  Trenches 

(a)  Scope.  This  appendix  containa 
mfonnation  that  can  be  uaed  timber  shoring 
la  provided  as  a  method  of  protection  from 
cave-ins  in  trenches  that  do  not  exceed  20 


feet  (6.1  m)  in  depth.  This  appendix  must  be 
used  when  design  of  timber  shoring 
protective  systems  iato’beperfbnned  in  . 
aocordanca  with  f  102a.652(c)(l).  Other 
timber  shoring  configurations;  other  systems 
of  support  such  as  hydraulic  and  pneumatic 
systems;  and  other  p^tective  systems  such 
as  sloping,  ahiitiijjgtg,  mnii  fpmmring 


systems  must  be  designed  in  acoordanca  withH 
the  requirements  set  forth  in  1 1320A52(b) 
and  i  I028fi52(c). 

(b)  CToss/^oat/on.  In  order  to  use  the 
data  presented  in  this  appendix,  the  soil  typ  M 
or  types  in  which  the  excavation  Is  made  iH 
must  first  be  determined  using  the  soil 
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classincation  methoit  set  ferth  is  appendix  A 
of  tuboan  P  of  this  part 

(c)  Presentation  of  Information. 

Infonnanon  is  presenfcd  in  several  forma  as 
follows: 

(1)  Information  is  presenied  in  tabular  form 
in  Tables  C-1.1.  C-ii,  mt  C-1.3.  and  Tables 
0-2.1.  0-2-2  and  0-2.3  following  T^axagrapb 
(g)  of  the  appendix  Each  table  presents  the 
minimum  sizes  of  timber  members  to  use  in 
a  shoring  system,  and  each  table  contains 
data  only  for  the  pamcaiar  soil  type  in  wbtdi 
the  excavation  or  portion  of  the  excavation  is 
made.  The  data  are  arranged  to  allow  ths 
user  the  flexibility  to  select  from  among 
several  acceptable  conngurations  of  members 
baaed  on  varying  the  honzonial  spacing  of 
the  crossbraces.  Stable  rock  it  exempt  from 
shoring  requirements  and  therefore,  no  data 
are  presented  for  this  condition. 

lainrmation  concerning  the  basis  of  the 
tabular  data  and  the  limitations  of  the  data  is 
presented  in  paragraph  (d)  of  this  appendix 
and  on  the  tables  themselves. 

(3)  Information  explaining  the  use  of  the 
tabular  data  is  presented  m  paragraph  (e)  of 
this  appendix 

(4)  Infomation  illustrating  the  me  of  the 
tabular  date  is  presented  in  paragrapn  (f)  of 
Ibis  appentax 

(5)  Miscellaneous  notations  regarding 
Tables  C-1.1  through  C-1.3  and  Tables  C-2.1 
through  C-2J  arc  presented  in  paragraph  (g) 
of  this  Appendix 

(d)  Basis  and  limitations  of  th^  data.  (1) 
Dimensions  of  timber  members,  (i)  The  sizes 
of  the  timber  members  listed  in  Tables  C-l.l 
through  C-1.3  are  taken  from  the  Nadonai 
Bureau  of  Standards  (NBS)  report 
**Reconimended  Technical  Provisions  for 
Construction  Practice  in  Shoring  and  Sloping 
of  Trenches' and  Excavations."  In  addition, 
wherv  NBS  did  not  recommend  speciBc  sizes 
of  members,  member  sizes  are  based  on  an 
analysis  of  the  sizes  required  for  use  by 
existing  codes  and  on  empirical  practice. 

(ii)  The  required  dimensions  of  the 
members  listed  in  Tables  0-1.1  through  C-1.3 
refer  to  actual  dimensions  and  not  nominal 
dimensions  of  the  timber.  Employers  wanting 
to  use  nominal  size  snoring  are  directed  to 
Table*  C-2.1  througb  C-2A  or  bsrve  tins 
choice  under  h  192a.652(c)(3}.  and  are 
referred  to  The  Corps  of  Engineers.  The 
Bureau  of  Redamauon  or  data  from  other 
acceptable  sources. 

(2)  Limitation  of  application,  pl  B  Is  not 
Intended  that  the  timber  shonng  specxflcation 
apply  to  every  simarion  that  may  be 
expenenced  in  the  held.  These  data  were 
developed  to  apply  to  the  situations  that  are 
most  commonly  expenenced  in  current 
trenching  practice.  Shonng  systems  for  use  in 
situations  that  are  not  covered  by  the  data  in 
this  appendix  must  be  designed  as  spedBed 
In  H92B.8S2IC), 

(ii]  When  any  of  the  following  conditions 
are  present  the  members  specified  in  the 
tables  are  not  considered  adequate.  Either  an 
alternate  timber  shoring  system  must  be 
designed  or  another  type  of  protective  system 
dettgDcd  m  sccordance  with  |  tcwrsks 
(A)  When  loads  imuiwd  fay  sauuuiea  or 
by  stored  matenal  adiscent  to  the  ttenca 
weigh  in  excess  of  tha  kiad  imfXMed  by  a 
two-foot  soil  surcharge.  The  term  "adjacent" 


as  used  here  means  the  area  within  a 
horizontal  distance  from  the  edge  of  die 
trench  equal  to  the  depth  of  the  Drench. 

(B)  When  verucal  loads  imposed  on  cress 
braces  exceed  a  240-pound  gravity  load 
distributed  on  a  one-foot  section  of  the  center 
of  the  crossbrace. 

[Q  When  surcharge  loads  are  present  from 
equipment  weighing  in  excess  of  20.000 
pounds. 

(D)  When  only  the  lower  portion  of  a 
trench  is  shored  and  the  remaining  poreon  of 
tha  trench  is  sloped  or  benched  unlesr  T^e 
..  sloped  pomon  is  sloped  at  aa  angle  leas  steep 
than  three  horizontal  to  one  vemcah  or  me 
members  are  selected  frem  the  tables  for  use 
at  a  depth  which  is  determined  from  the  top 
of  the  Qverali  trench,  sdid  oot  from  the  toe  of 
the  sloped  portion. 

(e)  Use  of  Tables.  The  members  of  the 
shoring  system  that  are  to  be  selected  using 
this  information  are  the  cross  braces,  the 
uprights,  and  the  wales,  where  wales  are 
required.  .Minimum  sizes  of  members  are 
apecined  for  use  in  different  types  of  sail 
there  are  su  tables  of  informacion.  two  for 
each  soil  type.  The  soil  type  must  Brat  be 
determined  in  accordance  with  the  soli 
ciassiiicaaan  system  desenbed  in  appendix 
A  to  subpan  P  of  part  192a.  Uaibg  the 
appropnate  table,  the  selection  of  the  size 
and  spaang  of  the  members  is  then  made. 

The  selection  is  based  on  the  depth  end 
width  01  the  trench  where  the  members  are  to 
be  Installed  and.  in  most  instances,  the 
selection  is  also  beseef  aa  the  horizontal 
spacing  of  the  crossbraces.  Instances  where  a 
choice  of  horizontai  of  crossbraezg 

is  available,  the  horizontal  spacing  of  the 
ooasbraces  must  be  chosen  by  the  user 
bef9re  the  size  of  any  member  can  be 
determined.  When  the  soli  lype.  the  width 
and  depth  of  the  trench,  and  the  horizontal 
spacing  of  the  crossbracea  are  known,  the 
size  and  venical  spacing  of  the  crossbraces, 
the  size  and  vertical  spacing  of  the  wales, 
and  the  size  and  horizontal  spacing  of  the 
uprights  can  be  read  from  the  appropriate 
table. 

(f)  Examples  ta  Illustrate  the  Use  of  Tables 
C^l.l  thronpn  C-1.3. 

(1)  Example  1. 

A  trench  dug  in  Type  A  soil  is  13  feel  deep 
and  five  feet  wide. 

Fhun  Table  C-l.l.  for  acceptable 
arrangements  of  timber  can  be  used. 

Arrangement  9^1  • 

Space  4X4  crossbraces  at  six  feet 
horizontally  and  foor  feet  vertically. 

Wales  are  not  required. 

Space  3x8  uprights  at  six  feet  horizontally. 
This  arrangement  is  commeniy  called  "slap 
shoring." 

AmxogBDenr  9^2  *  j,  * .  . 

Space  4X6  crossbraces  at  eight  feet 
horizontally  and  four  feet  vertically. 

Space  8X8  wales  at  four  feet  verticaBy. 
Space  2X5  uprights  at  four  feet 
horizontally.  ' 

Ariiu^gement  93 

Space  5X5  Cfusa  braces  at  Iff  feet 
horizontalfy  and  faar  feel  vertfcaify. 

Space  8XT0  wales  at  ftmr  feet  verticBlly. 


Space  2xaoprights  at  five  feet 
horizontally. 

Arrange.ment  94 

Space  8x6  crossbraces  at  12  feet 
horizontally  and  four  feet  vertically. 

Space  10X10  wales  at  four  feet  vertically. 
Spaces  3X8  uprights  at  six  feet 
horizontally. 

(2)  Example  1 

A  trench  dug  in  Type  B  soil  in  13  feet  deep 
and  five  feet  wide.  From  Table  C-1.2  three 
acceptable  arrangements  of  members  are 
listed. 

Arrangement 

Space  6X6  crossbraces  at  six  feet 
horizontally  and  five  feet  vertically. 

Space  8X8  wales  at  five  feet  vertically. 
Space  2X8  uprights  at  two  feet 
horizontally. 

Arrangement  -2 

Space  6x8  crossbreces  at  eight  feet 
horizontally  and  five  feet  venicaily. 

Space  10X10  wales  at  five  feet  vertically. 
Space  2X6  upnghts  at  two  feet 
horizontally. 

Arrangement  93 

Space  8x8  croasbraces  at  10  feet 
harizontaily.and  five  feet  vertically. 

Space  10X12  wales  at  five  feet  vertically. 
Space  2x  0  upnghts  at  two  feet  vemcaily. 

(3)  Example  3. 

A  trench  dug  in  Type  C  soil  is  13  feet  deep 
and  five  feet  wide. 

From  Table  C-1 J  two  acceptable 
arrangements  of  members  can  be  used. 

Arrangement  -T 

Space  8x8  crossbraces  at  six  feet 
horizontally  and  five  feet  vertically. 

Space  10X12  wales  at  five  feet  vertically. 
Position  2X8  uprighu  as  closely  together 
as  possible. 

If  water  must  be  retained  use  speaal 
tongue  and  groove  upnghts  to  form  ught 
sheeting. 

Arrangement  92 

Space  8X 10  crossbraces  at  eight  feet 
horizontally  and  five  feet  venicaily. 

Space  12X12  wales  at  five  feet  vemcaily. 
Position  2X  6  uprights  in  a  dose  sheeting 
configuration  unless  water  pressure  must  be 
resisted.  Tight  sheeting  must  be  used  where 
water  must  be  retained, 

'  (4)  Example  4. 

A  trench  dug  in  Type  C  soil  is  20>feet  deep 
and  11  feet  wide.  The  size  and  spacing  of 
members  for  the  section  of  trench  that  is  over 
15  feet  in  depth  is  determined  using  Table  C- 
1.3.  Only  one  arrangement  of  members  is 
providecL 

Space  8X10  crossbraces  at  six  feet 
horizontally  and  five  feet  vertically. 

Space  12X12  wales  at  five  feet  vertically. 
Use  3x6  tight  sheeting. 

Use  of  Tables  G-2.1  through  C-2J  would 
follow  the  same  procedures. 

Notes  for  aU  Tables. 

1.  Mi*rrthAf  MM  at  ipacings  othez  than 
indicated  are  to  be  detennined  as  tpeoiled  in 
S  192a.652(c),  "Design  of  Protective  Systems." 


Fedaai 
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2.  When  conditione  are  Mtunted  or 
submerged  om  Tight  Shactia^  iUMatiiig 
refers  to  the  use  of  spedafly-edged  timber 
pianJcs  (e.g^  tongue  and  groove)  at  least  three 
inches  thick,  steel  sheet  piling,  or  similar 
construction  that  when  driven  or  placed  in 
position  provide  a  tight  well  to  resst  the 
lateral  pressure  of  water  and  to  prevent  the 
loss  of  backfill  materiaL  Close  Sheeting  refers 
to  the  placement  of  planks  8ide-by*stde 
allowing  as  Httie  space  as  possibie  between 
thezn. 


3.  All  spacing  indicated  is  measured  center 
tocaoter. 

4.  Wales  to  be  hutailed  with  greater 
dimension  horizontal. 

5.  If  the  verdcai  distance  from  the  center  of 
the  lowest  crossbrace  to  the  bottom  of  the 
tza&ch  exceeds  two  end  one-half  feet 
uprights  shell  be  firmly  embedded  or  a 
mudsill  shall  be  used.  Where  uprights  are 
embedded,  the  vertical  distance  fiom  the 
center  of  the  lowest  crossbrace  to  the  bottom 
ef  the  tzeoGB  shell  not  exceed  38  tncses. 
When  mudsills  are  used,  the  vertzcal  ritittanro 


45973 


shall  not  exceed  42  inches.  Mudsills  are 
weles  that  are  installed  at  the  toe  of  the 
trench  side. 

8.  Trench  jacks  may  be  used  in  lieu  of  or  ii 
combination  with  timber  croaibrsces. 

7.  Placement  cf  crossbraces.  When  the 
vertical  spacing  of  crossbraces  is  four  feet 
place  the  top  crossbrace  no  more  than  two 
feet  below  the  top  of  the  trench.  When  the 
vertical  spacing  of  crossbraces  is  five  feet 
place  die  top  croashrace  no  more  than  2.5  fei 
bakw  the  of  the  trench. 

nuiNa  cooc  4aio.4a-M 


I 

I 
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Mixed  oak  or  equivalent  with  a  bending  strength  not  less  than  850  psi. 
Manufactured  members  of  equivalent  strength  may  by  substituted  for  wood. 


TIMBER  TRENCH  SHORING  —  HINIHIJM  TIMBER  REQUIREMENTS 
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*  Mixed  oak  or  equivalent  with  o  bending  strength  not  lees  than  850  psi. 

**  Manufactured  members  of  equivalent  strength  may  by  substituted  for  wood. 


timber  trench  SHORIMG  —  MTNlMliH  TIMBER  RliQIIIREMENTS  * 
SOIL  TYPE  C  P^  -  80  X  H  >  72  psf  (2  ft.  SuTIi^ge) 


JIMBER  trench  SIKHUNG  —  MINIMUM  TIMBER  REOUIRE^^ENTS 
SOIL  TYPE  A  P^  -  25  X  II  t  72  psf  (2  ft.  Surcharge) 


umber  TRENClLgHOjaNG  -  MINUfliH  TIMRFB  ppnMt,c..».TT 
SOIL  TYPE  B  p^  -  A5'x  II  t  72  psf  (2  ft.  Surcharge) 


45K8 


■  i 


Douglas  fir  or  equivalent  with  a  bending 

Mn  nil  F  A  p*  1 1  r- _ _ ^ 
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Appendix  D  to  Subpart  P 

AJuminam  HydrauJic  Shoring  for 
Trencnes 

fa  I  Scooe.  Thi*  appendix  containa 
informauon  that  can  Da  used  wfien  aimnininn 
hydraulic  ahonng  la  provided  at  a  method  of 
protection  againat  cavo-ms  in  trencfaea  that 
do  not  exceea  20  feet  (8.1m)  in  depth.  This 
appendix  must  be  used  when  design  of  the 
aiuminum  hydrauiic  pmtectivt  system  cannot 
be  performed  m  accordance  with 
5  192a.S52fcl(2;. 

(b)  Soil  Classification,  In  order  to  ase  data 
presented  in  this  appendix  the  soil  type  or 
types  in  which  the  excavatun  ii  msirfp  nuisl 
first  be  determined  using  the  soil 
classification  method  set  forth  in  appendix  A 
of  subpart  P  of  part  1928. 

(c)  PresenujUan  of  Information, 

Informanon  is  presented  ia  aevarai  forma  aa 
follows: 

(1)  Inioxmatioa  is  presentea  in  tabular  fonn 
in  Tables  0-5.1. 0-1.2. 0-1.3  and  E-L4.  Each 
table  presents  the  maximum  vertical  and 
honzontaJ  spacings  that  mmy  be  «sed 
various  aiunanum  member  sizes  and  various 
hydraulic  cylinder  sizes.  Each  table  oontains 
data  only  for  the  pamcalar  soti  type  m  which 
the  excavanon  or  portion  or  the  excavanon  is 
made.  Tables  O-l.l  and  0-1.2  are  for  vcmcai 
shores  m  Typ^  A  and  B  soil  Tables  0-1.3 
and  01.4  are  tor  honzontal  waier  systems  in 
Types  B  and  C  soil 

(2)  Infonnatioa  concerning  the  basis  of  the 
tabular  dau  and  the  iimiUtioBs  of  dm  date  is 

“  paragraph  (d)  of  this  appendix 

(3)  Informanon  explaining  the  use  of  the 
tabular  data  is  presented  in  paragraph  (e)  of 
this  appendix 

(4)  Informanon  Ulustnting  tho  imo  of  the 

tabular  data  is  presented  in  paragraph  (fl  of 
this  appendix  — 

(5)  Misceilaneous  notations  (footnotes) 
regarding  Table  0-1.1  through  0-1.4  are 
presented  in  paragraph  (g)  of  this  aopendix 

(6)  Rgures,  illuscraiing  typical  installations 
of  hydrauhc  shoring,  are  included  just  prior  to 
the  Tablet.  The  illustrations  page  is  cnutled 
“Aluminum  Hydrauiic  Shoring;  Typical 
Installauons." 

(d)  Basts  and  limitations  of  the  data, 

(1)  Vertical  shore  rails  and  horizonial 
wales  are  those  that  meet  the  Seertion 
Modulus  requirements  in  the  0-1  Tables. 
Aiuminum  matenai  is  aD61-T3  or  material  of 
equivalent  strength  and  properties. 

(2)  Hydrauiic  cylinders  spetarications.  (i)  2- 
inch  cylinders  shall  be  a  minimum  2*hich 
inside  diameter  with  a  minimum  sate  working 
capacxiy  of  no  less  than  18,000  pounds  axial 
campiessire  load  at  maximum  extenstoiL 
Maximum  extension  is  to  inedude  full  range  of 
cylinder  extensions  as  recommended  by 
product  manafatxirer. 

(11)  3-inch  cylinders  shall  be  a  mtnimiim  3* 
inch  inside  diameter  with  a  safe  working  — 
capacity  of  not  less  than  30,000  pounds  axial 
compressive  load  at  extensions  as  ] 

recommended  by  product  manufacturer.  .  i 

(3)  Limitation  of  application.  .  .  ] 

(i)  It  is  not  intended  that  the  aluminum  ] 

hydrauiic  specification  apply  to  every  '  - 

situation  that  may  be  experienced  in  the  i 

field  These  data  were  developed  to  apply  to  i 
the  situations  that  are  moat  commoniy  \ 


expenmeemn  current  trenchingjjractice. 
Shoring  systems  for  use  m  situations  that  ire 
imt  covereo  by  the  data  in  this  appendix  .must 
be  otherwise  designed  as  soecified  in 
ll928.6S2Icl 

j  (li)  When  any  of  the  following  conditions 
are  present  tha  members  specified  in  the 
Tbblea  are  not  considered  adequate.  In  this 
case.  anaitemsDve  aluminum  hydrauiic 
shoring  system  or  other  type  of  protective 
.  system  musi  bs  desigaed  in  accordance  with 
51323.832.  ...... 

(A)  When  verncal  loads  imposed- on  cross 
braces  exceea  a  100  Pound  gravity  load 
distributed  on  i  one  foot  seen  on  of  the  center 
of  the  hydrauiic  cyiinder. 

(B)  When  surcharga  loads  are  present  hum 
equipmmt  we’.ghmg  in  excess  of  20000 
pounds. 

(C)  When  only  the  lower  portion  or  a 
taenen  is  shored  and  the  remaining  portion  of 
the  trench  is  sloped  or  benched  unless;  The 
sloped  person  is  sloped  at  an  angle  less  sceep 
than  three  honxoaiai  to  one  vertical;  or  the 
members  are  selected  from  the  tables  for  use 
at  a  depth  which  is  deienniaed  &oa  the  mp 
of  the  overati  nench,  and  not  from  the  toe  of 
the  sloped  pomon. 

(e)  Use  of  TaeJen  D^U,  D^1,Z  D^LS  and 
3-1.4,  The  meaoen  of  the  shoring  system 
that  ate  to  be  selected  Thia  infm-mamn 

are  the  hyorauhe  cylinders,  and  either  the 
vertiMl  shores  or  the  horizemtai  wales.  VV'hen 
a  waier  system  is  used  the  vertical  timher 
sheeting  to  oe  ased  is  also  selected  frrmx 

these  tahiai.  The  lah^  D-LI  and  D-L2  for 

vertical  shores  are  used  in  Type  A  and  B  soils 
that  do  not  require  sheeting.  Type  B  soils  that 
may  reqnire  sheeting,  aisd  Type  C  soils  that 
aiways  require  sheeting  are  found  in  the 
horiTfinrai  waia  Tahies  1^1.3  .anH 
sail  type  must  first  be  detenained  in 
'  accordance  with  the  aoB  classification 
system  dca ended  in  appendix  A  to  sunpart  P 
.of  part  1928.  Using  the  ApprnnrLafa  lahU 
sciectloB  of  Lie  size,  and  spacing  of  the 
members  is  maae.  The  aeiection  is  based  on 
the  depth  and  width  of  the  trench  where  the 
members  are  to  be  installed.  In  these  tables 
the  vertical  spacing  is  held  constant  at  four 
feet  on  center.  The  tables  show  the  mammiim 
bonzontai  soaeng  of  cylinders  allowed  for 
each  size  of  waie  in  the  waier  system  tables, 
and  hx  the  vertical  shore  tables,  the  hydraulic 
cyiinder  honzcnul  spacingii  the  same  as  the 
vertical  shore  spacing. 

(f)  Example  io  l/ldstrate  Uk  Use  of  the  ^ 

Tablesr  - r -  — . . .  ^ 

(1)  Examoie  1:  < 

A  trench  cug  us  Type  A  soil  is  6  feet  deep  ^ 

and  3  feet  wide,  rrom  Table  D-1.1:  Find  < 

esrticai  snores  and  2  inca  diameter  cylinders  1 
spaced  8  feet  on  cents  (o-c.)  horizontally  and 
4  feet  on  center  (o.a)  Terticslly;  (See  Figures  * 
1  &  3  for  typical  initallalionx) 

(2)  Example  2;  T  r  -  *  "  i 

A  trench  is  dug  in  Type  B  soil  that  docs  not 

rtqtdre  sheeting,  rz  feet  deep  and  5  feet  wide,  t 
Ftem  Table  D-i.2;  Find  vertical  shores  and  2  e 
inch  diameter  cyiindea  spaced  8.5  feet  o.a 
horizontally  and  4  feel  o.c.  vertically.  (See  s 
Figures  l  4  2  for  r/pical  instaiiations.)  v 

(3)  A  trench  It  dug  in  Type  B  soil  that  does  p 

not  require  sneeiing,  but  does  experience  o 

some  minor  raveiing  of  the  trench  face.  The  r; 
trench  is  18  feet  deep  and  9  feet  wide.  From  b 


Table  D-1.2:  Find  vertical  shores  and  2  inch 
?  diameter  c>'iinder  (with  speoai  oversleeves 
5t  as  designated  by  footnote  spaced  5.5  feet 
o.c.  honzontaily  snd  4  feet  o.c.  vertically, 
plywood  (per  footnote  (gj(7)  to  the  D-1  table) 
ahnuid  he  used  behind  the  shores.  (See 
Figures  2  4  3  for  typiezi  instaiiations.) 

(4)  Elxampie  4:  A  trench  is  dug  in  previously 
distnrbed  T^e  B  soil  with  characteristics  of 
al^e  C  soil,  and  will  require  sheeting.  The 
trenen  n  18  feet  deep  and  12  feet  wide.  8  foot 
horizontal  spacmg  between  cylinders  is 
desired  for  working  space.  From  Table  D-1.3: 
Find  horizDsial  waie  %vith  a  section  modulus 
of  14.0  spaced  at  4  feet  o.c.  vertically  and  3 
ftich  diameter  eyfinder  spaced  at  9  feet 
maximum  o.c.  horizontally.  3X12  Umber 
sheeting  is  required  st  dose  spacing 
vertically.  (See  Figure  4  for  typical 
inatailatioo.) 

(5]  Example  5;  A  trench  is  dug  in  Type  C 
soil  9  feet  deep  and  4  feet  wide.  Horizontal 
cydnder  spacmg  in  excess  of  6  feet  ia  desired 
for  working  apace.  From  Table  D-l.<k  Find 
horizon  mi  waie  with  a  section  modiiius  of  7.0 
and  2  inch  diameter  cylinders  spaced  at  8.5 
feet  O.C- horizontally.  Or.  find  horizontal  waie 
wrth  a  14J3  section  modulus  and  3 
•  diameter  cyiinder  spaced  at  10  feet  ox. 
horizon  tolly.  Both  wales  are  spaced  4  feet  o.c. 
vertically.  3x12  Umber  sheeting  is  required 
at  close  spacing  vertically,  (See  Figure  4  for 
typical  instailaaon.) 

(gj  Footnotes,  and  general  notes,  for  Tables 
D-^1.1.  3^t.Z  D^JJ.  and 3-1.4, 

(1)  For  applications  other  than  thoaa  listed 
in  the  tables,  refer  to  1 1928.652(c)(2J  for  use 
of  manufecturer's  tab^ated  data.  For  trench 
depths  in  excess  of  20  feet  refer  to 

5  192ae52tcjf21  and  1  1928.8S2tc)(3). 

(2)  2  inch  diameter  cylinders,  at  this  width, 
have  stracnaal  steel  tube 

(3.5X  3-5x01375]  oversleeves,  or  structural 
oversleeves  of  manufacturer  s  specification, 
extending  the  full  collapsed  length. 

(3)  Hydrauiic  cylinders  capaatiea.  (i)  2  inch 
cylinders  shall  be  a  minimum  2- inch  inside 
diameter  wnn  a  safe  working  capacity  of  not 
leas  than  ISJXX  pounds  axial  compressive 
load  at  maxtimzn  extension.  Maximum 
extension  is  to  indude  full  range  of  cylinder 
extoaaimis  as  recommeaded  by  product 
manniactunr. 

9)  3-4isch  cylinders  shall  be  a  minimum  3- 
inch  inside  diameter  with  a  safe  work 
.  capacity  of  not  less  than  30.000  pounds  axial 
compressive  load  at  maximum  extension. 
Maximum  extension  is  to  include  full  range  of 
cylinder  exteosions  as  recommended  by 
product  maniifacrurer. 

(4)  All  spacing  indicated  is  measured 
center  to  center. 

*  (5)  Vertical  shoring  rails  shall  have  a 
minimum  section  modulus  of  0.40  inch. 

(6)  When  vertical  shores  are  used,  there 
most  be  a  mmiraum  of  three  shores  spaced 
equally,  horizontaily.  in  a  group. 

(7)  Plywood  shall  be  LI25  in.  thick 
softwood  or  QL7S  inch,  thick.  14  ply.  arctic 
white  birch  (Finland  fonn).  Please  note  that 
plywood  is  not  Intended  as  a  structural 
member,  but  only  for  prevention  of  local 
raveling  (slouzhing  of  the  trench  face) 
between  shores. 
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(8)  See  appendix  C  for  timber 
ipeciflcatioaa. 

(9)  Wales  are  calculated  for  simple  span 
conditions. 

(10)  See  appendix  D.  item  (d).  for  basis  and 
limitations  of  the  data. 
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TABLED  -  I  I 

ALUMINUM  HYDRAULIC  SHORING 
VERTICAL  SHORES 
FOR  SOIL  TYPE  A 
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TABLED  -  1.2 

ALUMINUM  HYDRAULIC  SHORING 
VERTICAL  SHORES 
FOR  SOIL  TYPE  B 


Fooinoies  to  tables,  and  general  notes  on  hydraulic  shoring,  are  found  m  Appendix  D  Item  (qI 
Note(l):  See  Appendix  D,  Item  (g)  (I) 

Note  (2):  See  Appendix  D,  Item  (g)  (2) 


TABLED -1.3 

ALUMINUM  HYDRAULIC  SHORING 
WALER  SYSTEMS 
FOR  SOIL  TYPED 
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Footnoies  lo  tables,  and  general  notes  on  hydraulic  shoring,  are  found  in  Appendix  D,  Item  (g) 
Notes  (1):  See  Appendix  D,  item  (g)  (I) 

Notes  (2):  Sec  Appendix  D,  Item  (g)  (2) 

♦  Consult  product  manufacturer  and/or  qualified  engineer  for  Section  Modulus  of  available  wales. 
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Appendix  E  to  Subpart  P— Alternatives  to  Timber  Shoring 

Figure  1.  Aluminum  Hvdrauiic  Shorin® 

O 


Figure  2#  Pneumatic /hydraulic  Shoring 
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Sloping  selected  as  the 
method  of  protection 


Will  soil  classification 
be  made  in  accordance 
with  51926.652  (b)? 


Excavation  must  comply  with 
one  of  the  following  three 
oocions : 


Excavations  must  comoly 
withfl926.652  (bXD  which 
requires  a  slope  of  l-sH:lV 
(34‘). 


Option  1 : 

5  1925.652  (b)(2)  which 
requires  Appendices  A 
and  B  to  be  followed 


Option  2: 

51926.652  (b)(3)  which 
requires  ocher  tabulated 
data  (\see  definition)  to 
Tse  followed. 


FIGTTRE  2  -  SLOPING  OPTIONS 


Option  3: 

il926.652  (b)(4)  which 
requires  the  excavation 
to  be  designed  by  a 
registered  professional 
engineer. 
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Shoring  or  shielding  selected 
as  Che  method  of  protection. 


Soil  classification  is  required 
when  shoring  or  shielding  is 
used.  The  excavation  must  comply 
with  one  of  the  following  four 
options : 


Option  1 

5*1926.652  (c)(1)  which  requires 
Appendices  A  and  C  to  be  followed 
(e.g.  timber  shoring). 


Option  2 

51926,652  (c)(2)  which  requires 
manufacturers  data  to  be  followed 
(e.g.  hydraulic  shoring ,  trench 
jacks,  air  shores,  shields). 


Option  3 

51926,652  (c)(3)  which  requires 
tabulated  data  (see  definition) 
CO  be  followed  (e.g.  any  system 
as  per  the  tabulated  data). 


Option  4 

51926.652  (c)(4)  which  requires 
Che  excavation  to  be  designed 
by  a  registered  professional 
engineer  (e.g.  any  designed 
system) . 


FIGURE  3  -  SHORING  AND  SHIELDING  OPTIONS 

[FR  Doc.  89-25217  Filed  10-00^  8:45  am| 
nujNO  cooc 
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Appendix  F  to  Subpert  F— Setectkm  of  Pfotecttvo  Systems 

The  following  figures  are  a  graphic  luznmary  of  the  requirements  contained  in  iubpart  P  for  excavations  20  feet  or  less  in  depth. 
Protertve  system  for  use  in  excavations  more  than  20  feet  in  depth  must  be  designed  by  a  registered  professional  engineer  in  accordan, 
with  S  1926.852  (b)  and  (c).  ’  ' 


FirrURE  I  -  PRELIMINARY  DECISIONS 
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K.1  Heat  Stress 

Due  to  the  increase  in  ambient  air  temperatures  and  the  effects  of  protective  outer 
wear  decreasing  body  ventilation,  there  is  increased  potential  for  injury,  specifically 
heat  casualties.  Site  personnel  will  be  instmcted  in  the  identification  of  a  heat  stress 
victim,  the  first-aid  treatment  procedures  for  the  victim,  and  the  prevention  of  heat 
stress  casualties. 

K.1.1  Identification  and  Treatment 
K.1.1.1  Heat  Exhaustion. 

Symptoms.  Heat  exhaustion  usually  begins  with  muscular  weakness,  dizziness, 
nausea,  and  a  staggering  gait.  Vomiting  is  frequent.  The  bowels  may  move 
involuntarily.  The  victim  is  very  pale,  the  skin  is  clammy,  and  he  or  she  may  perspire 
profusely.  The  pulse  is  weak  and  fast;  breathing  is  shallow.  The  victim  may  faint 
unless  he  or  she  lies  down.  This  may  pass;  however,  sometimes  it  persists  and,  while 
heat  exhaustion  is  generally  not  considered  life  threatening,  death  could  occur. 

First  Aid.  Immediately  remove  the  victim  to  the  CRZ  in  a  shady  or  cool  area  with 
good  air  circulation.  Remove  all  protective  outer  wear.  CaU  a  physician.  Treat  the 
victim  for  shock  (i.e.,  have  the  victim  lie  down,  raise  the  feet  6  to  12  inches,  and 
maintain  body  temperature  but  loosen  all  clothing).  If  the  victim  is  conscious,  it  may 
be  helpful  to  give  sips  of  water.  Transport  the  victim  to  a  medical  facility. 

K.1.1,2  Heat  Stroke. 

Symptoms.  This  is  the  most  serious  of  heat  casualties  because  the  body  excessively 
overheats.  Body  temperatures  often  are  between  107  and  110°F.  The  victim  will 
have  a  red  face  and  will  not  be  sweating.  First  there  is  often  pain  in  the  head, 
dizziness,  nausea,  oppression,  and  dryness  of  the  skin  and  mouth.  Unconsciousness 
follows  quickly  and  death  is  imminent  if  exposure  continues.  The  attack  will  mually 
occm  suddenly.  Heat  stroke  is  always  serious. 

First  Aid.  Immediately  evacuate  the  victim  to  a  cool  and  shady  area  in  the  CRZ. 
Remove  all  protective  outer  wear  and  aU  personal  clothing.  Lay  the  victim  on  his 
or  her  back  with  the  head  and  shoulders  sUghtly  elevated.  It  is  imperative  that  the 
body  temperature  be  lowered  immediately.  This  can  be  accomplished  by  applying 
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cold  wet  towels  or  ice  bags  to  the  head  and  groin.  Sponge  off  the  bare  skin  with  cool 
water  or  rubbing  alcohol,  if  available,  or  even  place  the  victim  in  a  tub  of  cool  water. 
The  main  objective  is  to  cool  without  chilling.  Do  not  give  stimulants.  Transport  the 
victim  to  a  medical  facility  as  soon  as  possible. 

K.1.2  Prevention  of  Heat  Stress 

One  of  the  major  causes  of  heat  casualties  is  the  depletion  of  body  fluids  and  salts 
through  sweating.  Fluids  should  be  maintained  in  the  Support  Zone.  Salts  can  be 
replaced  by  either  a  0.1  percent  salt  solution,  more  heavily  salted  foods,  or 
commercial  mixes  such  as  Gatorade.  The  commercial  mixes  are  advised  for 
personnel  on  low-sodium  diets. 

During  warm  weather,  a  work  schedule  will  be  established  that  allows  most  work  to 

be  conducted  during  the  morning  hours,  before  ambient  air  temperature  levels  reach 
highs. 

A  work/rest  schedule  will  be  implemented  for  personnel  required  to  wear  Level  B 
or  C  protection  (i.e.,  an  impervious  outer  f,  irment)  with  sufficient  time  allowed  for 
personnel  to  "cool  down"  (this  may  requi  ,  working  in  shifts).  Two  hours  i  the 
maximum  time  between  breaks  at  Level  B  or  C,  regardless  of  temperature.  At 
elevated  temperatures,  breaks  should  be  scheduled  as  follows: 


Ambient  Temperatures 

Above  90  °F 
85°  to  90°F 
80°  to  85  °F 
70°  to  80°F 


Maximum  Time 
Between  Cool  Down  Breaks 

14  hour 
Vi  hour 
1  hour 
IV2  hours 


K.1.3  Heat  Stress  Monitoring 

Momtoring  of  personnel  wearing  impervious  clothing  should  commence  when  the 
ambient  temperature  reaches  70°F,  with  increased  frequency  if  ambient  temperature 
increases  or  as  slow  recovery  rates  are  indicated.  When  temperatures  exceed  85  °F, 
workers  should  be  monitored  for  heat  stress  after  every  work  period.  As  a  SCTeening 
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mechanism  of  the  body’s  recuperative  abihty  to  excess  heat,  one  or  more  of  the 
•following  techniques  should  be  used. 

1.  Measure  the  heart  rate  (HR)  for  30  seconds,  by  radial  pulse,  as  early  in  the 
resting  period  as  possible.  At  the  beginning  of  the  rest  period,  the  HR  should 
not  exceed  110  beats  per  minute.  If  the  HR  is  higher,  the  next  work  period 
should  be  shortened  by  10  minutes  (or  33  percent),  with  the  length  of  the  rest 
period  staying  the  same.  If  the  pulse  rate  is  still  above  110  beats  per  minute 
at  the  beginning  of  the  next  rest  period,  the  following  work  cycle  should  again 
be  shortened  by  33  percent. 

2.  Measure  oral  body  temperature  with  a  clinical  thermometer,  as  early  as 
possible  in  the  resting  period.  At  the  beginning  of  the  rest  period,  oral 
temperature  (OT)  should  not  exceed  99  “F.  If  OT  exceeds  99  °F,  the  next 
work  period  should  be  shortened  by  10  minutes  (or  33  percent),  with  the 
length  of  the  rest  period  staying  the  same.  If  the  OT  again  exceeds  99  °F  at 
the  beginning  of  the  next  period,  the  following  work  cycle  should  be  further 
shortened  by  33  percent.  OT  should  also  be  measined  at  the  end  of  the  rest 
period  to  ensure  that  it  has  dropped  below  99  °F. 

3.  Maintain  good  hygienic  standards  by  changing  clothes  frequently,  showering 
daily,  and  allowing  clothing  to  dry  during  rest  periods.  Persons  who  notice 
skin  problems  should  immediately  consult  medical  personnel. 


K2  Cold  Stress 

V 

Cold  weather  may  often  cause  problems  for  personnel  working  outside,  even  at 
temperatures  above  freezing.  As  temperatures  drop  below  freezing,  the  potential  for 
cold  weather  injuries  increases  dramatically,  as  does  the  potential  for  equipment 
failure.  Because  of  the  considerable  danger  to  personnel,  outdoor  work  should  be 
suspended  if  the  ambient  temperature  drops  below  0®F  (-18°C)  or  if  the  windchill 
factor  drops  below  -29  °F  (-34  °C).  These  levels  represent  guidelines  that  should  be 
used  as  an  action  level  unless  the  HSO  determines  and  documents  otherwise. 
Table  K-1,  which  shows  equivalent  temperatures  (i.e.,  windchill)  for  a  range  of 
ambient  conditions,  should  also  be  referred  to. 
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Snow  and  ice  increase  the  risks  to  personnel  and  operations  through  reduced 
visibility,  increased  potential  for  falling  injuries,  reduced  on-site  mobility,  and  the 
increased  time  required  to  access  the  site  (or  off-site  support  services). 

In  view  of  these  factors,  it  is  critical  that  the  HSO  establish  site-specific  safety  and 
operating  protocols,  and  that  all  on-site  personnel  be  made  aware  of  the  risks. 

K.2.1  Local  Cold  Iiyuries 

I^cal  cold  injuries  affect  specific  areas  of  the  body  (e.g.,  fingers,  ears,  or  toes), 
including  the  more  commonly  recognized  injuries  described  in  the  following 
subsections.  ^ 

K.2.1.1  Chilblains.  Chilblains  is  a  chronic  condition  affecting  the  skin  and 
peripheral  capillary  circulation,  resulting  from  prolonged  exposure  of  the  bare  skin, 
primarily  in  the  extremities,  to  temperatures  at  or  below  60®F.  The  best  method  of 
preventing  and  treating  chilblains  is  to  cover  and  protect  the  skin,  thereby  avoiding 
prolonged  exposure  to  the  cold. 

IC2.1.2  Frostbite.  Frostbite  is  freezing  of  the  hands,  feet,  ears,  and  exposed  parts 
of  the  face  as  a  result  of  exposure  to  very  low  temperatures.  Frostbite  occurs  when 
ice  crystals  form  in  the  fluid  in  cells  of  the  skin  and  tissue.  As  long  as  blood 
circulation  remains  good,  fi-ostbite  will  not  occur. 

There  are  three  stages  of  fi-ostbite:  incipient  fi-ost  bite  (fi-ostnip),  superficial  fi-ostbite, 
and  deep  frostbite.  The  classification  depends  on  severity  and  can  range  from 
incipient  frostbite  (frostnip),  which  affects  the  skin;  to  superficial  frostbite,  which 
involves  the  skin  and  the  tissues  immediately  beneath  it;  to  deep  frostbite,  which  is 
much  more  serious  with  damage  that  may  affect  deeper  tissue  and  even  bone. 

-Symptoms.  Symptoms  for  each  of  the  three  stages  of  frostbite  are  described  as 
follows. 

•  Frostnip.  Skin  first  turns  red  and  then  later  becomes  pale  or  waxy 
white.  There  may  be  tinghng,  stinging,  aching,  an  uncomfortable 
sensation  of  coldness  or  numbness,  or  no  noticeable  symptoms. 
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*  ^perficial  Frostbite.  The  skin  turns  white  or  gray-white  and  is  waxy 
in  appearance.  It  is  firm  to  touch  (i.e.,  does  not  move  easily)  and  the 
tissue  beneath  the  skin  is  soft  and  resilient.  There  is  a  lack  of 
sensation  in  the  area, 

•  Deep  Frostbite,  The  tissue  is  pale,  cold,  and  solid  with  possible 
blisters  and  swelling.  The  hands  and  feet  are  especially  susceptible  to 
deep  frostbite. 

Emergency  Treatment  of  Frostbite,  Frostnip  is  easily  treated  in  the  field  by  the 
application  of  body  heat,  which  should  be  applied  before  the  affected  area  becomes 
numb.  If  frostnip  affects  your  fingers  and  hands,  place  them  against  the  skin  of  your 
chest  or  in  your  armpits.  To  warm  your  face,  hold  a  mitten  or  scarf  over  the  lower 

part  of  your  face  and  breathe  into  it.  Thaw  frozen  spots  immediatelv.  Do  not  rub 
affected  areas. 

Superficial  frostbite  usually  responds  to  the  application  of  body  heat,  as  described 
previously.  If  the  skin  does  not  respond  to  body  heat  or  if  it  resembles  the  early 
stages  of  deep  frostbite,  follow  the  emergency  treatments  listed  in  the  following 
paragraphs,  DO  NOT  rub  affected  areas. 

For  deep  frostbite,  if  possible,  the  injured  person  should  be  taken  to  a  heated  shelter 
to  avoid  further  frostbite.  If  it  can  be  done  without  the  danger  of  further  frostbite 
remove  aU  constricting  items  (e,g,,  boots,  gloves,  and  socks)  from  the  injured  area’ 
RAPID  REWARMING  WILL  MINIMIZE  TISSUE  LOSS,  If  possible,  warm  the 
extremities  m  a  carefully  controlled  water  bath  (104  to  106  ®F)  until  tips  of  the  fingers 
or  toes  turn  pink  and  feeling  is  restored.  If  a  water  bath  is  not  available,  either  apply 
wet  packs  (100  to  112®F)  to  the  person’s  body,  or  gently  wrap  frostbitten  area  in 
blankets  or  some  other  warm  material. 

DO  NOT  . ittempt  to  thaw  the  affected  parts  by  exercising  them  or  heating  them  in 
front  of  open  fire,  heat  lamp,  radiator,  or  stove.  The  person  could  receive  a  heat 
injury  as  a  result  of  sensation  loss. 

DO  NOT  use  snow  to  thaw  frostbite.  DO  NOT  rub,  massage,  or  use  pressure  on  the 
^ected  areas.  Keep  the  frostbitten  parts  elevated  if  possible.  Watch  to  see  if  CPR 
is  necessary.  Give  the  victim  warm  drinks  such  as  tea,  coffee,  or  soup.  DO  NOT 
GIVE  ALCOHOLIC  BEVERAGES.  Have  the  victim  exercise  fingers  or  toes  as 
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soon  as  possible,  but  only  after  they  are  warmed.  DO  NOT  allow  a  person  with 
frostbitten  feet  to  walk;  walking  may  cause  additional  damage. 

Medical  Treatment  of  Frostbite. 

•  Frostnip.  Usually  does  not  require  medical  care. 

•  Superficial  Frostbite.  Blisters  may  require  medical  care. 

•  Deep  Frostbite.  EARLY  MEDICAL 'TREATMENT  IS  URGENT! 
Transport  the  victim  to  medical  care  facilities  at  once. 

Prevention  of  Frostbite.  It  is  far  easier  to  prevent  or  stop  frostbite  in  earher  stages 
than  to  thaw  and  take  care  of  badly  frozen  flesh.  To  protect  the  body  against 
frostbite,  the  following  precautions  should  be  taken: 

•  Wear  enough  clothing  to  protect  against  the  cold  and  wind. 

•  Wear  warm  gloves  and  boots. 

•  Pull  a  scarf  or  jacket  flap  over  the  lower  part  of  the  face  or  pull  a 
hood  tightly  aroimd  the  face. 

•  Occasionally  exercise  the  face,  fingers,  and  toes  to  keep  them  warm 
and  to  detect  any  areas  that  may  have  become  numb. 

•  Crew  members  should  watch  each  other  closely,  especially  the  face,  for 
signs  of  frostbite. 

K2.13  Immersion  Foot.  Immersion  foot  (formerly  called  trenchfoot)  is  a  cold  injury 
resulting  from  prolonged  exposure  to  near-freezing  temperatures  when  standing  or 
walking  on  wet  or  swampy  ground. 

Symptoms.  In  the  early  stages,  the  feet  and  toes  are  pale,  cold,  numb,  and  stiff,  and 
walking  is  difficult.  If  preventive  action  is  not  taken,  the  feet  will  swell  and  ache;  in 
extreme  cases,  this  may  result  in  irreversible  damage  to  the  tissues  of  the  foot  or  leg. 
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Emergency  Treatment  of  Immersion  Foot.  Handle  feet  very  gently,  DO  NOT  rub 
or  massage.  If  necessary,  clean  feet  carefully  with  soap  and  warm  water,  then  dry, 
elevate,  and  expose  to  warm  but  not  hot  air. 

Prevention  of  Immersion  Foot.  Because  the  early  stages  of  immersion  foot  are  not 
painful,  crew  members  must  be  constantly  on  the  alert  and  check  feet  often  when 
working  in  cold,  wet  conditions.  Keep  feet  dry  by  wearing  waterproof  footgear  and 
changing  socks  frequently  because  perspiration,  trapped  inside  waterproof  boots  or 
heavy  footgear,  can  contribute  to  immersion  foot  symptoms.  Avoid  standing  in  wet 
areas.  If  feet  get  wet,  dry  them  as  soon  as  possible,  warm  them  with  your  hands, 
then  use  foot  powder,  and  change  to  dry  socte.  If  you  cannot  change  wet  boots  and 
socks,  exercise  your  feet  frequently  by  wriggling  your  toes  and  moving  your  ankles. 
Never  wear  tight  boots. 

K.2.2  Systemic  Cold  Injuries 

Systemic  injuries  are  those  that  affect  the  entire  body  system.  Severe  body  cooling, 
known  as  systemic  hypothermia,  can  occur  at  temperatures  well  above  freezing. 
Hypothermia,  which  can  be  fatal,  is  the  progressive  lowering  of  body  temperature 
accompanied  by  rapid,  progressive  mental  and  physical  coUapse.  A  large  percentage 
of  wilderness  deaths  are  the  result  of  hypothermia. 

Hypothermia  is  caused  by  exposure  to  cold,  and  is  aggravated  by  moisture,  cold 
winds,  fatigue,  hunger,  inadequate  clothing  or  shelter,  and  excessive  perspiration  from 
strenuous  exercise  followed  by  too  rapid  coohng. 

Hypothermia  often  occurs  between  temperatures  of  30  to  50  °F,  which  most  people 
believe  are  not  dangerous.  Crew  members  should  be  alert  for  symptoms  of 
hypothermia,  especially  when  temperatures  are  dropping  rapidly  or  when  they  must 
work  in  rain,  snow,  or  ice. 

Hypothermia  may  occur  on  land  or  following  submersion  in  even  moderately  cold 
water  (i.e.,  65  °F  or  lower).  On  land,  hypothermia  may  take  a  full  day  or  more  of 
exposure  to  develop;  however,  if  the  conditions  are  extremely  severe,  death  may 
occur  within  a  few  hours  of  initial  symptoms. 

In  cold  water,  death  may  seem  to  be  from  drowning;  in  reality,  it  is  usually  the  result 
of  hypothermia.  In  water,  skin  and  nearby  tissues  chill  very  fast;  in  10  to  15  minutes, 
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the  temperature  of  the  heart  and  brain  may  drop.  When  the  core  (i.e.,  internal  body) 
temperature  reaches  90  ®F,  imconsdousness  may  occur;  when  botfy  temperature  drops 
to  80  °F,  heart  failure  is  possible. 

K22.1  Symptoms.  In  the  early  stages  of  hypothermia,  the  body  begins  to  lose  heat 
faster  than  it  can  be  produced,  making  an  effort  to  stay  warm  by  shivering.  When 
the  body  can  no  longer  generate  enough  heat  to  overcome  heat  loss  and  the  energy 
reserves  of  the  body  become  exhausted,  body  temperature  begins  to  drop.  This 
affects  the  abihly  of  the  brain  to  make  judgments  and  also  results  in  loss  of  muscular 
control.  As  the  body  temperature  drops,  hypothermia  symptoms  become  inaeasingly 
severe,  as  shown  in  the  following  table: 


Symptoms  Of  Hypothermia 

Approximate 

Core  Temperature 

Person  is  conscious,  alert  with  increased 
respiration.  Shivering  may  become 
uncontrollable  as  core  temperature  nears 
95  ®F. 

Above  95° 

Person  is  conscious  but  disoriented  and 
apathetic.  Shivering  is  present  but 
diminishes  as  temperatme  drops.  Below 
92  °F,  respiratory  rate  gradually 
diminishes  and  pupils  being  to  dilate. 

95°  to  90°F 

Person  is  semiconscious.  Shivering  is 
replaced  by  muscular  rigidity.  Pupils  are 
fully  dilated  at  about  86  ®F. 

90°  to  86  °F 

Unconscious;  diminished  respiration. 

Below  86  °F 

Barely  detectable  or  nondetectable 
respiration. 

Below  80°F 

K222  Emei^enQ'  Treatment  of  Hypothermia.  Move  hypothermia  victim  to  shelter 
and  warmth  as  rapidly  as  possible.  In  very  mild  cases,  dry  clothing  and  shelter  may 
be  all  that  is  needed.  Gently  remove  aU  of  the  victim’s  wet  clothing  (so  energy  is  not 
expended  by  warming  and  drying  wet  clothing)  and  replace  it  with  a  dry  set.  Give 
the  person  something  warm  to  drink.  DO  NOT  GIVE  ALCOHOLIC  BEVERAGES. 
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ALL  OTHER  HYPOTHERMIA  CASES  SHOULD  BE  CONSIDERED  MEDICAL 
EMERGENCIES.  PROVIDE  EXTERNAL  HEAT  IN  ANY  WAY  POSSIBLE!  A 
wann  bath  (with  the  water  kept  between  105“  and  llO'E)  is  the  most  effective  way 
of  warming  a  victim  of  hypothermia.  NEVER  put  an  UNCONSQOUS  VICTIM  in 
a  bathtub. 

K  it  is  not  possible  to  give  the  person  a  warm  bath,  use  one  of  the  following 
ALTERNATE  METHODS: 

•  Wrap  warm  moist  towels  (or  other  fabric)  around  the  victim’s  head, 
necl^  sides,  and  groin.  As  the  packs  cool,  rewarm  them  by  adding 
warm  water  (approximately  105  “F).  Check  the  temperature  of  the 
water  with  your  elbow  or  the  inside  of  your  arm;  it  should  be  warm  but 
not  hot. 

•  If  you  are  at  a  remote  outdoor  location  and  cannot  use  the  other 
method,  make  a  "human  sandwich"  by  placing  the  unclothed  victim  in 
a  sleeping  bag  (or  between  blankets)  with  two  other  undressed  persons 
to  provide  body-to-body  heat  transfer.  THIS  WILL  SAVE  LIVES. 
Additional  sleeping  bags  or  blankets  can  be  placed  over  and  under  the 
victim. 

DO  NOT  wrap  a  hypothermia  victim  in  a  bla^et  without  an  auxiliary  source  of  heat 
unless  it  is  to  protect  against  any  further  heat  loss  before  treatment  can  begin,  or  you 
need  to  go  for  help  and  there  is  no  other  alternative. 

Continue  treatment  once  the  victim  has  stabilized.  Give  warm  hquids  and  nourishing 
food  if  the  person  is  conscious.  Check  the  person  for  symptoms  of  frostbite  and  if 
necessary,  give  treatment. 

Handle  the  patient  gently  and  do  not  allow  him  or  her  to  walk.  Exertion  can 
circulate  cold  stagnant  blood  from  extremities  to  the  central  body  and  cause  "after¬ 
drop,"  in  which  the  patient’s  core  temperature  drops  below  the  level  that  will  sustain 
life.  ALCOHOL  CONTRIBUTES  TO  AFTER-DROP. 

IC2^.3  Medical  Care  for  Hypothermia.  HYPOTHERMIA  IS  A  SEVERE 
EMERGENCY.  GET  MEDICAL  TREATMENT  AS  SOON  AS  POSSIBLE.  Even 
persons  with  mild  hypothermia  should  see  a  doctor. 
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K22.4  Prevention  of  H3pothennia.  In  cold  weather,  never  go  into  the  field  without 
wearing  adequate  clothing.  Take  a  complete  change  of  warm  clothes  and  one  or  two 
extra  pairs  of  socks  (in  plastic  bags).  Wear  or  cany  a  windproof,  water-resistant 
outer  jacket  and,  in  rain  or  snow,  wear  adequate  raingear. 

Stay  dry.  If  your  clothing  becomes  wet  fi-om  perspiration,  rain,  snow,  or  immersion 
in  water,  change  it  as  soon  as  possible.  If  you  start  to  shiver  in  a  prolonged  or 
violent  way,  seek  shelter  at  once.  Shivering  may  produce  heat  but  it  also  uses  up 
energy.  Violent  shivering  may  be  an  early  sign  of  hypothermia. 

Avoid  accidental  immersion  in  water.  Practice  boat  safety  and  learn  cold  water 
survival  techniques.  If  you  fall  into  water  and  you  are  not  very  close  to  shore,  remain 
quiet.  Keep  your  head  out  of  water,  climb  onto  the  boat,  or  hold  or  climb  onto  any 
other  object  that  will  support  you  and  keep  you  up  out  of  the  water. 

K2.3  Safety/First  Aid  Equipment 

In  view  of  the  causes,  results,  and  appropriate  treatment  of  cold  weather  injuries 
discussed  previously,  as  a  minimum,  the  following  safety  equipment  should  be 
included  during  cold  weather  operations: 

•  extra  clothing  for  all  personnel 

•  blankets  and/or  sleeping  bag 

•  ■  high-energy  food  and  drinking  water  supply 

•  toboggan 

•  tow  ropes 

In  extreme  cold  conditions,  add  the  following  safety  items: 

•  electric  blanket  (if  an  electrical  source  is  available) 

•  portable  emergency  generator  (with  fuel,  oil,  and  cords) 

•  space  heater  and  fuel 

K2.4  General  Winter  Operations 

Cold  weather  conditions  can  severely  affect  winter  operations.  The  Site  Manager 
and  HSO  must  plan  work  schedules  and  project  tasks  accordingly. 
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K2.4.1  Preliminaiy  Assessment.  If  you  will  be  workiug  outdoors  in  cold  weather, 
assess  the  local  weather  conditions  through  the  news  media  (i.e.,  radio,  television, 
and  newspapers)  to  determine  whether  work  should  progress  and/or  the  amount  of 
preparation  needed.  Carefully  consider  questions  such  as  the  following: 

•  What  are  the  typical  wind  and  weather  conditions  for  the  period  in 
which  you  will  be  working? 

•  Are  the  areas  in  which  you  will  work  sheltered  or  open  to  the  wind? 

•  Is  there  a  place  nearby  for  periodic  warming  breaks?  Can  you  obtain 
or  heat  warm  food  and  beverages  there?  Is  there  a  source  of  drinking 
water? 

•  Are  there  ways  to  minimize  the  length  of  time  that  aew  members  will 
have  to  work  outdoors  in  the  cold? 

•  If  you  use  a  vehicle  for  a  warming  area  or  will  use  a  heater  in  a  closed 
room,  how  can  you  ensure  there  is  adequate  ventilation  to  prevent 
carbon  monoxide  poisoning? 

K2A2  Scheduling.  Wherever  possible,  try  to  schedule  work  during  the  least  severe 
weather.  Rotate  crew  members  to  keep  cold  exposures  short  and  allow  sufficient 
time  for  frequent  warming  breaks.  Remember  that  workers  in  heavy  clothing  often 
need  more  time  to  complete  the  tasks  and  may  become  fatigued  more  easily.  Be 
aware  that  operations  may  have  to  be  discontinued  if  winds  increase  or  the 
temperature  drops. 

Beca^use  winter  days  are  short,  scheduling  should  allow  time  for  taking  care  of 
equipment  and  supplies  before  nightfall.  Once  it  becomes  dark,  it  is  more  difficult 
to  gauge  terrain,  and  temperatures  are  likely  to  drop. 

K2.43  Site  Access.  Snow  and  ice  could  make  travel  on  site  access  roads  impossible, 
or  treacherous  at  best.  Personnel  should  not  be  allowed  to  work  on-site  if  conditions 
could  severely  hamper  the  arrival  or  departure  of  emergency  vehicles.  If  the  route 
to  off-site  medical  facilities  is  blocked  by  snow  or  ice,  an  otherwise  minor  injury 
could  result  in  a  major  medical  emergency.  If  conditions  warrant,  the  following 
provisions  should  be  made: 
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•  snow  removal/plowing  services  for  site  access  roads 

•  a  dependable,  four-wheel-drive  vehicle  available  to  on-site  personnel 
for  transporting  an  injured  person  to  an  off-site  medical  facility 

•  sleeping  bags,  blankets,  a  food  supply,  and  water  kept  on-site  in  the 
event  a  sudden  storm  requires  personnel  to  remain  overnight 

The  HSO  is  responsible  for  deciding  when  weather  conditions  make  site  access 
unsafe,  thereby  requiring  work  to  stop  until  conditions  improve. 

K2.4.4  Equipment  and  Supplies.  Obtain  equipment  and  supplies  that  will  help 
prevent  cold  stress  and  will  help  in  the  treatment  of  cold  stress  disorders.  Required 
equipment  includes  a  reliable  ambient  temperature  thermometer,  a  wind  gauge,  and 
a  windchill  chart.  If  the  site  is  potentially  windy  due  to  a  lack  of  natural  or 
manmade  windbreaks  (e.g.,  trees,  valleys,  and  structures),  try  to  provide  means  of 
shielding  workers  from  the  wind.  If  working  at  a  remote  location,  carry  extra  food 
and  water  because  hunger  and  dehydration  contribute  to  cold  stress.  If  possible, 
make  provisions  for  hot  food  and  beverages.  Ensure  that  emergency  communication 
equipment  is  available  and  operational  for  crew  members  working  in  the  cold,  at 
heights,  or  in  remote  locations. 

Close  attention  must  be  given  to  the  effects  of  cold  weather  on  field  equipment. 
Batteries  can  be  severely  affected  by  cold  resulting  in  disabled  radios,'  air  monitoring 
equipment,  sampling  pumps,  and  vehicles.  A  supply  of  fresh  batteries,  a  sufficient 
number  of  charging  units,  and  a  set  of  automotive  jumper  cables  should  be 
maintained  on-site.  In  addition,  the  electronics  in  many  field  instruments  such  as  PI, 
LEL,  and  o^q^gen  meters,  as  well  as  the  chemical  reactions  in  detector  tubes  (e.g., 
Draeger  tubes)  can  also  be  adversely  affected  by  the  cold.  The  manufacturers’ 
hterature  must  be  consulted  for  minimum  operating  temperatures. 

If  at  all  possible,  monitoring  well  sampling  tasks  should  not  be  scheduled  during  cold 
weather.  These  tasks  generally  require  the  use  of  relatively  delicate  pumps;  long, 
uninsulated  stretches  of  tubing;  and  significant  quantities  of  decontamination 
solutions.  Unless  considerable  effort  is  expended  to  prevent  pumps,  hoses, 
decontamination  solutions,  and  sample  containers  from  freezing,  attempting  to 
sample  monitoring  wells  in  cold  weather  may  be  coimter-  productive.  Portable 
shelters  should  be  considered  if  cold  weather  sampling  is  necessary. 
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L.1  Personnel  Decontamination 

Decontamination  procedures  are  followed  by  all  personnel  leaving  hazardous  waste 
sites.  Under  no  circumstances  (except  emergency  evacuation)  will  personnel  be 
allowed  to  leave  the  exclusion  and  contaminant  reduction  zones  prior  to 
decontamination.  A  typical  personnel  decontamination  station  is  shown  in 
Figure  L-1.  Generalized  procedures  for  removal  of  protective  clothing  are  as  follows: 


1.  Drop  tools,  monitors,  samples,  and  trash  at  designated  drop  stations  (i.e., 
plastic  containers  or  drop  sheets). 

2.  Step  into  the  designated  shuffle  pit  area  and  scuff  feet  to  remove  gross 
amounts  of  dirt  from  outer  boots. 

3.  Scrub  outer  boots  and  outer  gloves  with  decon  solution  or  detergent  and 
water.  Rinse  with  water. 

4.  Remove  tape  from  outer  boots  and  remove  boots;  discard  tape  and  boots  in 
disposal  container. 

5.  Remove  tape  from  outer  gloves  and  remove  gloves;  discard  tape  and  gloves 
in  disposal  container. 

6.  If  the  worker  has  left  the  Exclusion  Zone  to  change  the  air  tank  on  the  SCBA 
or  the  canister  on  the  air-purifying  respirator,  this  will  be  the  last  step  in  the 
decontamination  procedure.  The  tank  or  cartridge  should  be  exchanged,  new 
outer  gloves  and  boot  covers  donned,  and  the  joints  taped;  the  worker  then 
returns  to  duty. 

7.  Remove  outer  garments  and  discard  in  disposal  container. 

8.  Remove  respirator  and  place  or  hang  in  the  designated  area. 

9.  Remove  inner  gloves  and  discard  in  disposal  container. 

10.  If  the  site  requires  use  of  a  decontamination  trailer,  aH  personnel  must  shower 
before  leaving  the  site  at  the  end  of  the  work  day. 
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NOTE:  Disposable  items  (i.e.,  Tyvek  coveralls,  inner  gloves,  and  latex 

overboots)  will  be  changed  daily  unless  there  is  reason  to  change 
sooner.  Dual  respirator  canisters  will  be  changed  daily,  unless  more 
frequent  changes  are  deemed  appropriate  by  site  surveillance  data  or 
persoimel  assessment. 

Maximum  and  minimum  decontamination  layouts  for  PPE  Levels  A  through  C  are 
shown  in  Figures  L-2  through  L-6. 

Pressurized  sprayers  or  other  designated  equipment  will  be  available  in  the 
decontamination  area  for  washdown  and  cleaning  of  personnel,  samples,  and 
equipment. 

Respirators  will  be  decontaminated  daily  and  taken  from  the  drop  area.  The  masks 
will  be  disassembled,  the  cartridges  set  aside,  and  aU  other  parts  placed  in  a 
cleansing  solution.  Parts  wiU  be  pre-coded  (e.g.,  #1  on  all  parts  of  Mask  #1).  After 
an  appropriate  time  in  the  solution,  the  parts  will  be  removed  and  rinsed  with  tap 
water.  Old  cartridges  will  be  marked  to  indicate  length  of  use  (i.e.,  if  it  is  possible 
to  evaluate  the  remaining  utility  of  the  cartridge),  or  discarded  in  the  contaminated 
trash  container  for  disposal.  In  the  morning,  the  masks  will  be  reassembled  and  new 
cartridges  installed,  if  appropriate.  Personnel  will  inspect  their  own  masks  and 
readjust  the  straps  for  proper  fit. 


L.2  Small  Equipment  Decontamination 

Small  equipment  wiU  be  protected  from  contamination  as  much  as  possible  by 
draping,  masking,  or  otherwise  covering  the  instruments  with  plastic  (to  the  extent 
feasible),  without  hindering  operation  of  the  unit.  For  example,  the  PI  meter  can  be 
placed  in  a  clear  plastic  bag  to  allow  for  reading  the  scale  and  operating  the  knobs. 
The  PI  meter  can  be  partially  wrapped,  keeping  the  sensor  tip  and  discharge  port 
clear. 

The  contaminated  equipment  will  be  taken  from  the  drop  area  and  the  protective 
coverings  will  be  removed  and  disposed  of  in  appropriate  containers.  Any  dirt  or 
obvious  contamination  will  be  brushed  or  wiped  with  a  disposable  paper  wipe.  The 
units  can  then  be  taken  inside  in  a  clean  plastic  tub,  wiped  off  with  damp  disposable 
wipes,  and  dried.  The  units  will  be  checked,  standardized,  and  recharged  as 
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Figure  L-2 
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Figure  L-5 
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necessary  for  the  next  day’s  operation,  and  then  prepared  with  new  protective 
coverings. 
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